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* | NSTALLATI ON OF SI X ADDI TI ONAL RECOVERY WELLS ON THE SOUTH BANK
OF THE SCHUYLKI LL RI VER, EXPANDI NG THE EXI STI NG | NTERI M GROUND
WATER RECOVERY SYSTEM FROM SEVEN RECOVERY WELLS TO THI RTEEN
RECOVERY WELLS.

* I NSTALLATI ON OF GROUND WATER RECOVERY WELLS ON BARBADGS | SLAND,
UNLESS A MORE SUI TABLE LOCATI ON FOR PUMPI NG GROUND WATER | S
DETERM NED DURI NG THE DESI GN OF TH S REMEDY.

* CONSTRUCTI ON OF A PI PELINE, | F NECESSARY, BENEATH THE
SCHUYLKI LL RI VER TO TRANSPCRT CONTAM NATED GROUND WATER, PUWPED
FROM BARBADCS | SLAND, OR MORE SU TABLE LOCATI ONS AS DETERM NED
DURI NG DESI GN, TO THE EXI STI NG TREATMENT FACI LI TY LOCATED ON
THE SOUTH BANK CF THE RI VER

* I NVESTI GATI ON OF HYDROGEOLOG C CONDI TI ONS ON THE NORTH SI DE CF
THE SCHUYLKI LL RI VER

* OPERATI ON AND MAI NTENANCE CF THE GROUND WATER RECOVERY SYSTEM
AND GROUND WATER MONI TORI NG FOR 30 YEARS.

* I NITI ATI ON OF | NSTI TUTI ONAL CONTRCLS RESTRI CTI NG GROUND WATER
USE ON BARBADCS | SLAND AND ON THE NORTH SIDE OF THE R VER
W TH N THE CONTAM NATED GROUNDWATER PLUME.

STATUTORY DETERM NATI ONS:

THE SELECTED REMEDY | S PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT, ATTAINS FEDERAL AND STATE REQUI REMENTS
THAT ARE APPLI CABLE OR RELEVANT AND APPROPRI ATE, AND | S COST- EFFECTI VE AS SET FORTH I N SECTION 121(D) OF
CERCLA, 42 USC SS 9621(D) AND SECTI ON 300.68 OF THE NCP. TH S REMEDY SATI SFI ES THE STATUTORY PREFERENCES AS
SET FORTH I N SECTI ON 121(D) OF CERCLA, 42 USC SS 9621(B), FOR REMVEDI ES THAT EMPLOY TREATMENT THAT REDUCE

TOXI A TY, MBILITY OR VOLUME AS A PRI NCI PLE ELEMENT. FINALLY, I T IS DETERM NED THAT TH S REMEDY UTI LI ZES
PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE.

BECAUSE THI S REMEDY WLL RESULT | N HAZARDQUS SUBSTANCES REVAI NING IN THE GROUND WATER, A REVIEWWLL BE
CONDUCTED W THI N FI VE YEARS AFTER COMMENCEMENT CF REMEDI AL ACTI ON TO ENSURE THAT TH S REMEDY CONTI NUES TO
PROVI DE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT.

EDW N B. ERI CKSON
REG ONAL ADM NI STRATOR, REG ON I 11 DATE: 09/ 28/ 90



#SLD
S| TE LOCATI ON AND DESCRI PTI ON

THE TYSON S SUPERFUND SI TE IS AN ABANDONED SEPTI C WASTE AND CHEM CAL WASTE DI SPOSAL SI TE LOCATED | N UPPER
MERI ON TOMSH P, MONTGOVERY COUNTY, PENNSYLVANI A (FIGURE 1). THE APPROXI MATE 4- ACRE PLOT, WH CH ONSTI TUTES A
SERI ES OF FORMVER UNLI NED LAGOONS IN A FORVER SANDSTONE QUARRY, |'S BORDERED BY UNNAMED TRI BUTARI ES TO THE
SCHUYLKI LL RI VER ON THE EAST AND WEST, A STEEP QUARRY H GH WALL TO THE SQUTH, AND A CONRAI L RAI LROAD

SW TCHI NG YARD TO THE NORTH.  THE SI TE | S SURRCUNDED BY RESI DENTI AL AREAS TO THE SQUTH AND WEST. THE FORMER
SANDSTONE QUARRY WAS APPARENTLY EXCAVATED | NTO WEATHERED AND FRACTURED BEDROCK ALONG AN EAST- VEST TREADI NG
RI DCGE, FORM NG TWDO BOAL- LI KE DEPRESSI ONS DI VI DED BY A BEDROCK RI DGE | NTO EASTERN AND WESTERN SI DES. THE
EXCAVATI ON CAN BE DESCRI BED AS A LARGE EASTERN PIT AND A LESS WELL- DEFI NED WESTERN EXCAVATI ON THAT CONSI STS
OF A SERIES OF LOWBENCHES. A H GH WALL OF UP TO 40 FEET SEPARATES THE FORMER LAGOON AREA FROM THE CONRAI L
TRACKS TO THE NORTH, WH LE THE HGH WALL TO THE SOUTH OF THE FORMER LAGOON AREA IS AS HI GH AS 100 FEET ABOVE
THE FORVER LAGOONS.

THE SCHUYLKILL RIVER I'S THE MAI N SOURCE OF DRI NKI NG WATER | N THE AREA AND SUPPLI ES NCRRI STOAN AND PARTS CF
PHI LADELPHI A W TH | NTAKES DO R VER OF THE SITE. THE RI VER ALSO HAS RECREATI ONAL USES | NCLUDI NG  FI SH NG
AND BQOATI NG  EXCEPT FOR A COUPLE OF WELLS LOCATED UPGRADI ENT FROM THE SI TE AND | N NORRI STOM, GROUNDWATER | S
NOT USED AS A POTABLE SOURCE | N THE AREA SURROUNDI NG THE TYSON S SITE. GROUNDWATER FLOW IS NORTH TOMRDS
THE R VER

THE SCHUYLKILL RI VER FLOOD PLAI N AND THE WETLANDS AREA | S LOCATED NORTH OF THE CONRAI L TRACKS AND LI ES WTHI N
THE 100- YEAR FLOODPLAIN.  BARBADGCS | SLAND IS SI TUATED I N THE M DDLE OF THE SCHUYLKI LL RI VER DI RECTLY NORTH OF
THE SITE. A FORMER CQOAL- FI RED ELECTRI C PONER GENERATI NG STATI ON OPERATED BY THE PHI LADELPH A ELECTRI C
COVPANY (PECO) CURRENTLY OCCUPI ES THE | SLAND. THE FACILITY | S CURRENTLY USED FOR COVPANY TRAI NI NG FOR

EQUI PMENT STCORAGE, AND AS AN ELECTRI CAL SUBSTATI ON.

THE TOANSHI P OF VEST NORRI TON AND THE CI TY OF NORRI STOM ARE LOCATED ON THE NORTH SIDE CF THE RIVER  THESE
AREAS ARE PRI MARI LY RESI DENTI AL AND LI GAT COMMERCI AL W TH SOMVE SVALL MANUFACTURI NG FACI LI TI ES.

#SHEA
SI TE H STORY AND ENFORCEMENT ACTI VI TI ES

FROM 1960 TO 1970 THE SI TE WAS OMNED AND CPERATED FI RST BY UN NCORPCRATED COVPANI ES OANED BY FRANKLI N P.
TYSON AND THEN BY FAST PCLLUTI ON TREATMENT, INC. THE STOCK OF TH S CORPORATI ON WAS OMED BY THE CURRENT
OMER OF THE LAND, GENERAL DEVICES, INC. (GDI), AND BY FRANKLIN P. TYSON. GDI WAS ACTI VE | N THE MANAGEMENT
OF FAST PCOLLUTI ON TREATMENT, INC. THE SITE WAS USED FOR Dl SPCSAL OF LI QUI D SEPTI C TANK WASTES AND SLUDGES
AND CHEM CAL WASTES THAT WERE HAULED TO THE SI TE I N BULK TANK TRUCKS. THE MAJOR RESPONSI BLE PARTI ES USI NG
THE SI TE FOR DI SPCSAL VWERE Cl BA- GEI GY CORP., WYETH LABS I NC., SM TH, KLINE, BECKMAN CCRP., AND ESSEX GROUP
INC. | T APPEARS THAT AS THE LAGOONS WERE FI LLED W TH WASTES AND SUBSEQUENTLY COVERED, NEW LAGOONS WERE
CREATED.

I'N 1969, THE PROPERTY WAS PURCHASED FROM FAST POLLUTI ON TREATMENT, INC. BY GDI. |IN 1973, THE PENNSYLVAN A
DEPARTMENT OF ENVI RONVENTAL RESOURCES ( PADER) ORDERED THE SI TE OANER, GDI, TO CLOSE THE FACILITY. DURI NG
CLOSURE, THE LAGOONS WERE REPORTED TO BE EMPTI ED CF STANDI NG WATER, BACKFI LLED, AND VEGETATED AND THE
CONTENTS TRANSPORTED COFF SI TE.

I'N JANUARY, 1983, EPA | NVESTI GATED AN ANONYMOUS CI TI ZEN COVPLAI NT ABOUT CONDI TI ONS AT TYSON S AND
SUBSEQUENTLY DETERM NED THAT | MVEDI ATE REMOVAL MEASURES WERE REQUI RED. THESE MEASURES | NCLUDED THE
CONSTRUCTI ON OF A LEACHATE COLLECTI ON AND TREATMENT SYSTEM DRAI NAGE CONTRCLS AND COVER OVER THE SI TE, AND
THE ERECTI ON OF A FENCE ARCUND THE SI TE.

BETWEEN JANUARY 1983 AND AUGUST 1985, THE US ENVI RONMENTAL PROTECTI ON AGENCY (EPA) AND | TS SUBCONTRACTORS
CONDUCTED A SERIES OF | NVESTI GATI ONS, PRI MARILY I N WHAT HAS BEEN REFERRED TO AS THE ON-SI TE AREA. THE

ON- SI TE AREA WAS DEFI NED AS THE AREA SQUTH OF THE RAI LROAD TRACKS AND WTHI N CR | MVEDI ATELY ADJACENT TO THE
SECURI TY FENCE ERECTED DURI NG THE EMERGENCY RESPONSE MEASURES (FIGURE 2). THE ON- S| TE AREA ENCOWMPASSES THE
FORMVER LAGOONS. THE TYSON S SI TE WAS PLACED ON THE NATIONAL PRI ORI TI ES LI ST ON SEPTEMBER 21, 1984. I[N
DECEMBER 1984, EPA | SSUED | TS RECORD OF DECI SION (ROD) FOR THE ON-SI TE AREA.  THE ROD SELECTED EXCAVATI ON OF
THE MATERI ALS I N THE FORVER LAGOONS AND OFF- SI TE DI SPOSAL OF THESE MATERI ALS.

FOLLOW NG | SSUANCE OF THE ROD, EPA BEGAN REMEDI AL DESI GN FOR THE SELECTED ALTERNATI VE | N JANUARY 1985. TH S
DESI GN | NCLUDED ADDI TI ONAL BORI NGS THROQUGHOUT THE LAGOON AREA TO DEFINE THE VOLUME OF MATERIAL TO BE
EXCAVATED. | N AUGUST 1985 THROUGH NOVEMBER 1985 EPA PERFORVED ADDI TI ONAL BORI NGS AND MAGNETOMETER SURVEYS



THROUGHOUT THE LAGOON AREA TO BETTER DELI NEATE THE AREAS TO BE EXCAVATED.

IN THE FALL COF 1985, Cl BA-GElI GY CORPCRATI ON AGREED TO CONDUCT FURTHER | NVESTI GATI ONS OF THE OFF- SI TE AREA,
THE NEED FOR WH CH WAS DESCRI BED | N THE DECEMBER 1984 RCD. THE OFF-SI TE AREA |'S DEFI NED AS THE AREA QUTSI DE
THE SECURI TY FENCES THAT SURRCUND THE FORMER QUARRY DUMP SITE, | NCLUDI NG THE DEEP AQUI FER ( BEDROCK AQUI FER) .
THE OFF- SI TE AREA WAS SUBDI VI DED | NTO FI VE SUB- AREAS (FI GURE-2), | NCLUDI NG THE DEEP AQUI FER, H LLSI DE AREA,
RAI LROAD AREA, FLOODPLAI N WETLANDS AND SEEP AREA.

I N MARCH 1986, ENVI RONMENTAL RESOURCES MANAGEMENT, | NC. (ERM PREPARED AND SUBM TTED TO EPA REGON |11 ON
BEHALF OF Cl BA- GEI GY A DRAFT OF "THE WORK PLAN FOR REMEDI AL | NVESTI GATI ON / FEASI Bl LI TY STUDY OF TYSON S SI TE
OFF-SI TE OPERABLE UNIT." THE FI NAL WORK PLAN WAS ATTACHED BY EPA REG ON III TO AN ADM NI STRATI VE CONSENT
ORDER (ACO), SIGNED BY EPA AND Cl BA- GEI GY CORPORATI ON ON MAY 27 1986. PRICR TO SUBM TTAL OF THE FI NAL

VERSI ON OF THE WORK PLAN, EPA GRANTED Cl BA- GEl GY AND ERM PERM SSI ON TO CONDUCT CERTAI N TASKS OF THE OFF- SI TE
OPERABLE UNI T REMEDI AL | NVESTI GATI ON' FEASI BI LI TY STUDY (R /FS) BEFORE THE EFFECTI VE DATE OF THE ACO.

ACTIVI TIES COVPLETED DURI NG THI'S TI ME HAVE BEEN TERMVED "I NTERI M WORK" AND CONSI STED OF MONI TORI NG WELL

I NSTALLATI ON, TESTI NG AND SAMPLI NG

BASED UPON FI ELD OBSERVATI ONS DURI NG DRI LLI NG AND SAMPLI NG AND THE ANALYSI S OF GROUND WATER SAMPLES COLLECTED
DURI NG THE | NTERIM WORK, | T WAS EVI DENT THAT THE WORK AS DETAILED IN THE MARCH 1986 WORK PLAN WOULD HAVE TO
BE AMENDED PRI CR TO THE COVPLETI ON OF THE OFF- SI TE OPERABLE UNI T ENDANGERMENT ASSESSMENT (EA) AND FS.  THE

FI RST ADDENDUM TO THE OFF- SI TE OPERABLE UNI T RI/FS WORK PLAN WAS PREPARED BY ERM AND SUBM TTED TO EPA I N JULY
1986. THE SCCPE OF WORK FOR THE FI RST ADDENDUM | NCLUDED THE | NSTALLATI ON OF ADDI TI ONAL MONI TORI NG WELLS.
SCHUYLKI LL RI VER WATER AND SEDI MENT SAMPLI NG, RESI DENTI AL AND COVWMUNI TY WELL SAMPLI NG ON THE NORTH SI DE OF
THE RI VER, DENSE NONAQUEQUS PHASE LI QUI D (DNAPL) TESTI NG AND ADDI TI ONAL SO L BORI NGS.

I' N NOVEMBER 1986 Cl BA- GEI GY CORPCRATI ON | NI TI ATED AN ON-SI TE PI LOT STUDY USI NG AN | NNOVATI VE VACUUM
EXTRACTI ON TECHNOLOGY PROCESS. DUE TO ZONI NG RESTRI CTIONS, THE PI LOT STUDY OPERATED FOR ONLY A SHORT
DURATI ON (LESS THAN 10 DAYS). HOAEVER, | N MAY 1987, THE PILOT STUDY WAS PERM TTED TO OPERATE FOR MORE THAN
THREE WEEKS.

ON DECEMBER 8, 1986, ERM SUBM TTED TO EPA THE DRAFT OFF-SI TE OPERABLE UNFT R AND EA REPCRTS FOR THE TYSON S
SITE. THESE REPORTS PRESENTED THE RESULTS OF THE | NVESTI GATI ON AS ORI G NALLY DETAILED IN THE I NI TI AL WORK
PLAN AND THE FI RST ADDENDUM TO THE WORK PLAN. BASED ON THE RESULTS AND CONCLUSI ONS OF THE OFF- SI TE CPERABLE
UNT R AND EA, | T WAS RECOMMENDED THAT THE SELECTI ON OF THE POTENTI AL REMEDI AL MEASURES FOR THE HI LLSI DE
AREA, RAI LROAD AREA, FLOCDPLAI N VETLANDS AREA, AND THE SEEP AREA OPERABLE UNIT BE ADDRESSED | N THE OFF- S| TE
OPERABLE UNI T FEASI BI LI TY STUDY (FS), HOAEVER, REGARDI NG THE DEEP AQUI FER AND

SCHUYLKI LL RIVER I T WAS RECOMVENDED THAT ADDI TI ONAL TESTS BE CONDUCTED PRI OR TO ASSESSI NG POTENTI AL REMEDI AL
MEASURES. THE OFF-SI TE CPERABLE UNIT FS DI D ADDRESS ALTERNATI VES FOR THE PORTI ON OF THE DEEP AQUI FER WH CH
EXTENDS UNDER THE ON-SI TE AREA TO THE SOUTH BANK OF THE SCHUYLKI LL RI VER

ON MARCH 24, 1987, A SECOND ADDENDUM TO THE COFF-SITE R WORK PLAN WAS SUBM TTED TO EPA BY Cl BA- GEI GY
CORPCRATI ON.  THI S ADDENDUM | NCLUDED A DETAI LED | NVESTI GATI ON OF THE SCHUYLKI LL RI VER AND THE | NSTALLATI ON OF
WELLS ON THE NORTH SI DE OF THE Rl VER

ON JULY 29, 1987, C BA-GEl GY CORPORATI ON SUBM TTED THE FI NAL DRAFT OPERABLE UNI TS R REPORT TO EPA VWH CH

I NCLUDED THE RESULTS OF THE SECOND ADDENDUM  THI' S REPORT CONCLUDED THAT MJUCH OF THE SI TE CONTAM NATI ON,
SPECI FI CALLY THE DENSE NON- AQUEQUS PHASE LI QUI DS (DNAPLS), WERE I N THE UNDERLYI NG BEDROCK AND AQUI FER.  THE
REPORT ALSO FOQUND THAT A DI SSOLVED PCORTI ON OF THE DNAPLS WAS DI SCHARG NG | NTO THE SCHUYLKI LL Rl VER

IN JUNE AND JULY 1987, FOUR RESPONSI BLE PARTIES, C BA- GEl GY CORPCRATI ON, SM THKLI NE BECKVAN, WETH

LABORATCRI ES, AND ESSEX GROUP SUBM TTED A PROPCSAL TO EPA FOR CLEAN-UP OF THE ON-SI TE (LAGOON) AREAS,

UPGRADI NG OF THE LEACHATE COLLECTI ON SYSTEM AND CLEANUP OF THE TRI BUTARY SEDI MENTS. ADDI TI ONALLY, THE PARTI ES
PROPCSED TO | NI TI ATE GROUNDWATER REMEDI ATI ON MEASURES SI NCE THE | NFCRVATI ON CONTAI NED | N THE DRAFT CFF-SI TE
OPERABLE UNI TS Rl REPCRT | NDI CATED THAT MJUCH OF THE CONTAM NATI ON FORMERLY I N THE LAGOON AREAS WAS NOW I N THE
AQUI FER SYSTEM DOM GRADI ENT OF THE SITE, AND WAS DI SCHARG NG TO THE SCHUYLKI LL R VER

THE PARTI ES' PROPOSAL WAS BASED ON A COVPREHENSI VE FEASI BI LI TY STUDY (CFS) SUBM TTED TO THE AGENCY ON JUNE
15, 1987. THE CFS WAS DEVELOPED | NDEPENDENTLY BY Cl BA- GEI GY CORPCRATI ON AND WAS NOT FORMVALLY COMMVENTED ON BY
EPA. THE CFS | NCORPORATED THE RESULTS CF THE | NNOVATI VE VACUUM EXTRACTI ON PROCESS FOR CLEAN-UP OF THE LAGOON
SO LS, PRELI M NARY RESULTS OF THE OFF-SITE Rl AND ADDI TI ONAL STUDI ES FOR THE | NSTALLATI ON OF GROUNDWATER
RECOVERY WELLS. SOVE OF THE RESULTS OF THE CFS | NDI CATED THAT THE CONTAM NANTS | N THE BEDROCK UNDERLYI NG THE
LAGOONS WOULD BE A SOURCE OF CONTI NUI NG CONTAM NATI ON OF BACKFI LLED SO L USED TO REPLACE SO LS EXCAVATED
PURSUANT TO EPA' S ROD. THE STUDY RAI SED THE PGCSSI Bl LI TY THAT THE REMEDY SELECTED | N THE DECEMBER, 1984 ROD



WOULD BE OF LI M TED EFFECTI VENESS W THOUT THE | NSTALLATI ON OF A BARRIER WH CH WOULD LIM T UPWARD MOVEMENT OF
CONTAM NATI ON FROM THE UNDERLY! NG BEDROCK.

AS A RESULT OF THE PARTI ES PROPCSAL BASED ON THE CFS, EPA NEGOTI ATED A PARTI AL CONSENT DECREE W TH C BA- GEI GY
CORPCRATI ON, SM THKLI NE BECKMAN, WYETH LABCRATORI ES, AND ESSEX GROUP TO | MPLEMENT AN | NNOVATI VE  TECHNOLOGY,
VACUUM EXTRACTI QN, THAT WOULD BE MORE EFFECTI VE THAN EXCAVATI ON | N REMOVI NG THE CONTAM NATI ON FROM THE SA LS
AND UNDERLYI NG BEDROCK AT THE ON-SI TE AREA. | N MARCH, 1988 EPA REVI SED THE SO L EXCAVATI ON RCD OF DECEMBER,
1984 TO REPLACE THE EXCAVATI ON REMEDY W TH THE | NNOVATI VE VACUUM EXTRACTI ON REMEDY. THE PARTI AL CONSENT
DECREE WAS SI GNED AND ENTERED JUNE 20, 1988. THE VACUUM EXTRACTI ON PROCESS WAS PUT I N FULL OPERATION I N
NOVEMBER, 1988 AND TO DATE HAS REMOVED APPROXI MATELY 100, 000 POUNDS CF ORGANI CS FROM THE CONTAM NATED SO LS
ON-SI TE.

ON AUGUST 23, 1988, ERM SUBM TTED, ON BEHALF OF Cl BA- GEI GY, THE DRAFT OFF-SI TE OPERABLE UNIT FS TO EPA. THI S
REPORT RECOMVENDED A NO- ACTI ON ALTERNATI VE FOR THE SEEP AREA, RAI LROAD AREA, HI LLSI DE AREA, AND

FLOCDPLAI N WETLANDS AREAS. THE SECOND RCD FOR THE SI TE SI GNED ON SEPTEMBER 29, 1988 AND BASED UPON THE

OFF- SI TE CPERABLE UNI T RI/ FS REPORT, SELECTED THE NO ACTI ON ALTERNATI VE FOR THOSE AREAS OF THI S SECOND
OPERABLE UNIT.

W TH REGARD TO THE DEEP AQUI FER, THE COFF-SI TE OPERABLE UNIT FS PRI MARI LY FOCUSED ON THE RECOVERY AND
TREATMENT OF CONTAM NATED GROUNDWATER SOUTH OF THE SCHUYLKILL R VER A RECOVERY WELL NETWORK WAS DESI GNED BY
SS PAPADCPULOS AND ASSCCI ATES, | NC. (SSPA, 1988) TO | NTERCEPT CONTAM NATED GROUNDWATER ALONG THE SOUTH BANK
OF THE RIVER  MANY TREATMENT ALTERNATI VES WERE EXAM NED BY THE OFF- SI TE OPERABLE UNIT FS AS TO THEIR

APPLI CABI LI TY FOCR TREATMENT OF THE CONTAM NATED GROUND WATER. ~ GROUND WATER RECOVERY FROM A LI NE OF WELLS
ALONG THE SQUTH SHORE OF THE RI VER W TH TREATMENT VI A STEAM STRI PPl NG FOLLOWED BY LI QU D- PHASE CARBON, | F
REQUI RED AS A PQLI SH NG STEP, WAS SELECTED AS THE GROUND WATER ALTERNATI VE | N THE SECOND ROD FCR THE TYSON S
SI TE.

AT THE CONCLUSI ON COF THE OFF-SI TE OPERABLE UNI'T FEASI BI LI TY STUDY (FS), | T WAS DETERM NED THAT ADDI TI ONAL

I NVESTI GATI ON OF THE EXTENT OF SI TE- RELATED COVPOUND M GRATI ON I N THE DEEP AQUI FER NORTH OF THE SQUTH BANK
OF THE SCHUYLKI LL R VER WAS REQUI RED BEFCRE REMEDI ATI ON OF THE GROUND WATER AFFECTED BY THE TYSON S SI TE
COULD BE FULLY ADDRESSED. SPECI FI CALLY, THE OBJECTI VES OF THE ADDI TI ONAL WORK DESCRIBED IN THE  TH RD
ADDENDUM TO THE OFF- SI TE OPERABLE UNI T REMEDI AL | NVESTI GATI ON (RI') WORK PLAN VERE TO

* COWPLETE, TO THE EXTENT PCSSI BLE, THE DELI NEATI ON COF THE EXTENT
OF DI SSOLVED PHASE SI TE- RELATED COVPOUND M GRATI ON | N GROUND;

* ESTABLI SH BOUNDARI ES ON THE DI STRI BUTI ON CF DNAPLS; AND

* CGBTAI N SUFFI CI ENT | NFORVATI ON RELATI VE TO THE MECHANI SVB
CONTROLLI NG THE MOVEMENT OF GROUND WATER SQUTH, BENEATH, AND
NORTH OF THE SCHUYLKI LL RI VER SO THAT ALTERNATI VES FOR
REMEDI ATI ON OF S| TE- RELATED COVPOUNDS | N THE DEEP AQUI FER COULD
BE PROPERLY EVALUATED.

THE TH RD ADDENDUM | NVESTI GATI ON | NCLUDED THE SEQUENTI AL | NSTALLATI ON OF ADDI TI ONAL MONI TCRI NG VEELLS ON
BARBADCS | SLAND AND ON THE NORTH SI DE OF THE RIVER, ALONG W TH EXTENSI VE HYDROGEQLOG C TESTI NG AND GROUND
WATER SAMPLING AS A RESULT OF THESE ACTIVI TIES, SUFFI Cl ENT | NFOCRVATI ON WAS OBTAI NED ON THE MECHANI SM5 OF
GRCUND WATER FLOW AND EXTENT OF SI TE- RELATED COMPQUNDS TO PERM T COVPLETI ON OF A FOCUSED FEASI BI LI TY  STUDY
FOR THAT PORTI ON OF THE DEEP AQUI FER THAT EXTENDED TO THE NORTH BANK COF THE RIVER  THE OFF- SI TE CPERABLE
UNIT TH RD ADDENDUM Rl AND FS REPORTS WERE SUBM TTED TO EPA I N MAY AND JUNE, 1990 RESPECTI VELY. BASED ON
THESE REPORTS | T WAS DETERM NED THAT ADDI TI ONAL | NFORVATI ON ON THE RELATI ONSHI P OF THE GROUND WATER I N THE
DEEP AQUI FER NOCRTH OF THE RI VER TO THE R VER SHOULD BE OBTAI NED.

#CR
COMWUNI TY RELATI ONS

THE TH RD ADDENDUM FOCUSED RI/ FS, PROPCSED PLAN AND BACKGRCOUND DOCUMENTATI ON FOR THE TYSON S SI TE WERE MADE
AVAI LABLE TO THE PUBLI C ON JULY 24, 1990 I N THE LOCAL | NFORVATI ON AND ADM NI STRATI VE RECORD REPCSI TORY AT THE
UPPER MERI ON TOMNSH P MUNI CI PAL LI BRARY LOCATED I N THE UPPER MERI ON TOMSH P MUNI Cl PAL BU LDI NG UPPER MERI ON
TOMSH P, PENNSYLVANI A NOTI CE OF THE AVAI LABI LI TY OF THESE DOCUMENTS, OF A PUBLI C COWENT PER CD, AND A
PUBLI C MEETI NG WAS PUBLI SHED | N BOTH THE PH LADELPH A DAILY NEWS AND THE NORRI STOAN TI MES HERALD ON JULY 24,
1990. A PUBLIC COMVENT PERI OD WAS HELD FROM JULY 24, 1990 THROUGH SEPTEMBER 23, 1990. ADDI TI ONALLY, A

PUBLI C MEETI NG WAS HELD AT 7:00 PM ON AUGUST 9, 1990, AT THE UPPER MERI ON TOMWSH P MUNI Cl PAL BU LDI NG AT



TH S MEETI NG REPRESENTATI VES FROM EPA AND PADER ANSWERED QUESTI ONS ABOUT THE TYSON S SI TE AND THE REMEDI AL
ALTERNATI VE UNDER CONSI DERATI ON.  WRI TTEN COMVENTS RECEI VED DURI NG THE PUBLI C COMVENT PERI CD ARE ADDRESSED | N
THE RESPONSI VENESS SUMVARY VWHI CH | S AN ATTACHMVENT TO THIS RECORD OF DECI SION.  THE ABOVE ACTI ONS SATI SFY
THE REQUI REMENTS OF SECTIONS 113(K) (2) (I-V) AND 117 OF CERCLA, 42 USC SS 9613(K)(2) (I1-1V) AND 9617.

#SROU
SCCPE AND ROLE OF OPERABLE UNI TS

BETWEEN JANUARY 1983 AND AUGUST 1985, EPA CONDUCTED A SERI ES OF | NVESTI GATI ONS, PRI MARILY I N WHAT HAD BEEN
REFERRED TO AS THE ON-SI TE AREA (OPERABLE UNIT 1). THE ON-SI TE AREA ENCOWPASSES THE FORVER LAGOONS ( SEE
FIGURE 1). I N MARCH, 1988, EPA | SSUED A REVI SED RECORD OF DECI SI ON (ROD) FOR THE ON-SI TE AREA (OPERABLE UNI'T
#1) VWH CH SELECTED A REMEDY PRCPCSED BY Cl BA- GEI GY CORPCRATI ON, NAMELY SO L VACUUM EXTRACTION.  THI' S

REMEDY, WHI CH | S PERFORM NG AN | N- PLACE CLEANUP OF CONTAM NATED SO LS WAS COMMENCED AT THE SI TE | N NOVEMBER,
1988.

THE SECOND OPERABLE UNI T AT THE SI TE CONSI ST OF CONTAM NATED GROUNDWATER | N THE BEDROCK AQUI FER UP TO THE
SOUTH BANK CF THE SCHUYLKILL RIVER TH S CONTAM NATED GROUNDWATER WAS DI SCHARG NG TO THE RIVER I N
SEPTEMBER, 1988 EPA | SSUED A SECOND ROD TO ADDRESS TREATMENT OF CONTAM NATED GROUNDWATER DI SCHARG NG TO THE
SCHUYLKI LL RI VER ALONG THE SOQUTH BANK. THI S SECOND RCD WH CH WAS SELECTED STEAM STRI PPI NG OF THE

CONTAM NATED GROUNDWATER, AS COMVENCED AT THE SITE | N MARCH, 1990.

THE CURRENT ROD FOR, COPERABLE UNI T 3, ADDRESSES FURTHER REMEDI ATI ON OF THE CONTAM NATED GROUNDWATER WHI CH HAS
M GRATED BENEATH, AND AS FAR AS, THE NORTH BANK OF THE SCHUYLKILL RIVER  TH S CONTAM NATED GROUNDWATER | S
ONE OF THE PRI MARY CONCERNS PCSED BY THE SITE.  ADDI TI ONAL | NVESTI GATI ONS W LL BE CONDUCTED ON THE NORTH SI DE
OF THE RI VER AS PART OF THE ALTERNATI VE SELECTED FCR TH S OPERABLE UNIT. BASED ON THE RESULT OF THOSE

I NVESTI GATI ONS, A FOURTH OPERABLE UNI T MAY BE | DENTI FI ED AND FURTHER REMEDI ATI ON OF THE GROUNDWATER MAY BE
WARRANTED.

#SSC
SUMVARY OF SI TE CHARACTERI STI CS

PREVI QUS GROUNDWATER | NVESTI GATI ONS

CONCLUSI ONS FROM THE GROUNDWATER | NVESTI GATI ONS FROM THE ORI G NAL OFF-SITE R AND FI RST AND SECOND ADDENDA
(EXCEPT FOR WVELLS NORTH OF THE RI VER) | NDI CATE THAT THE DEEP BEDROCK AQUI FER BETWEEN THE FORMER LAGOONS  AND
THE SCHUYLKILL RI'VER IS CONTAM NATED W TH A DNAPL AND A DI SSOLVED PHASE DER VED FROM THE DNAPL. THE DNAPL,
WH CH IS COWGSED PRI MARILY COF 1, 2,3, TR CHLOROPROPANE, XYLENES, ETHYLBENZENE AND TOLUENE MOST PROBABLY
ENTERED THE BEDROCK SYSTEM THROUGH DI RECT | NFI LTRATI ON FROM THE FORMER LAGOONS, WH CH WERE S| TUATED DI RECTLY
ON OR IN THE H GHLY WEATHERED AND FRACTURED BEDROCK. ONCE | N THE BEDROCK, THE DNAPL FLOWNED ALONG THE
WEATHERED BEDDI NG PLANES AND FRACTURE ZONES | N THE LOANER STOCKTON FORVATI ON AND COATED AND PENETRATED THE
WALLS CF THE FRACTURES AND BEDDI NG PLANES. THE DNAPL HAS M GRATED THROUGH THE DEEP AQU FER AS FAR AS THE
SOUTH BANK OF THE SCHUYLKI LL RI VER TO DEPTHS AS GREAT AS 140 FEET. THE PRESENCE OF RESI DUAL DNAPL WLL
CONTI NUE TO GENERATE DI SSOLVED- PHASE CONTAM NATI ON | N THE DEEP AQUI FER AND | S THE PRESENT SOURCE OF GROUND
WATER CONTAM NATI ON TO THE DEEP AQUI FER  THE DI SSOLVED- PHASE CONTAM NATI ON CONSI ST OF DI SSOLVED ORGANI C
CONSTI TUTES SUCH AS TRl CHLOPROPANE, TOLUENE, XYLENES AND ETHYLBENZENE.

THE GROUNDWATER FLOW DI RECTI ON I N THE DEEP AQUI FER IS NORTH TOMRD THE RIVER AN UPWARD FLOW GRADI ENT EXI ST
I'N THE DEEP AQUI FER UNDERLYI NG THE FLOODPLAI N AND | NDI CATES THAT BOTH THE GROUND WATER AND DI SSOLVED PHASE
CONTAM NATI ON | S DI SCHARG NG TO THE RI VER WTH N THE REG ONAL GROUND WATER FLOW SYSTEM

BASED UPON THE ABOVE CONCLUSIONS, |IT WAS DETERM NED I N THE OFF-SI TE FS AND SUBSEQUENTLY | NCLUDED I N THE
SEPTEMBER 1988 RCD THAT GROUND WATER RECOVERY AND TREATMENT WAS NECESSARY TO ADDRESS CONTAM NATED GROUND
WATER DI SCHARG NG TO THE SCHUYLKILL R VER

GEOLOGY/ HYDROGEQLOGY:
BEDROCK CGEQLOGY
BASED ON THE TH RD ADDENDUM RI REPORT, THE BEDROCK UNDERLYI NG THE AREA BEI NG | NVESTI GATED HAS BEEN
ARBI TRARI LY SUBDI VI DED | NTO THREE HETEROGENEQUS LI THOLOG C UNI TS AS SHOM I N FIGURE 3. A DESCRI PTI ON OF

EACH OF THESE UNITS | S PROVI DED BELOWN THE THREE UNI TS ARE, FROM DEEPEST TO SHALLOAEST: A COARSE GREEN
ARKCSI C SANDSTONE; A PURPLE ARKGOSI C SANDSTONE; AND A RED SILTSTONE AND FI NE SANDSTONE.



GREEN ARKCSI C SANDSTONE

THE LOAER, OR DEEPEST ENCOUNTERED, LI THOLOG C UNIT CONSI STS CF MEDI UM COARSE AND VERY COARSE- GRAI NED GREEN
ARKCSI C SANDSTONE.  THIS UNNT WLL BE ARBI TRARI LY CALLED THE LOMER UNIT OF THE LONER ARKCSI C MEMBER OF
STOCKTON FORVATION.  THI'S UNIT HAS AN AVERAGE FELDSPAR CONTENT GREATER THAN 25 PERCENT. THE FELDSPARS VARY
I'N COLOR FROM CREAM TO CRANGE, ESPECI ALLY IN THE UPPER PART OF THHS UNIT. LI TH C FRAGVENTS CBSERVED IN TH S
UNI'T | NCLUDE AVPHI BOLI TE, TALC, SERPENTIN TE, SCH ST, AND SHALE. THIS UNIT WAS OBSERVED TO BE AT LEAST 330
FEET TH CK AT DEEP BEDROCK WELL 1 (DB-1) ON THE NORTH SIDE OF THE RIVER  INDB-2 THHS UNNT WAS  OBSERVED TO
HAVE A THI CKNESS OF ABOUT 178 FEET. THI'S UNIT HAS ALSO BEEN ENCOUNTERED | N VELLS ON THE SQUTH SI DE OF THE
SCHUYLKI LL RI VER WHERE M NI MUM THI CKNESSES OF ABQUT 200 FEET WERE OBSERVED. THE OVERALL COLOR OF THIS UNIT
IS PALE GREENI SH GREY, BRI GHT GREEN, AND DARK GREEN. | T CONTAI NS | NTERBEDS OF SHALE AND SANDSTONE, SQOVETI MES
10 TO 30 FEET TH CK, THAT DO NOT APPEAR TO BE CONTI NUOUS ACRCSS THE AREA. THE SHALE | S USUALLY RED TO
REDBROM | N COLCR OCCAS|I ONAL DARK GREEN SHALES WERE ALSO OBSERVED. ROCKS SIM LAR I N DESCRI PTION TO TH S
UNI'T APPEAR TO BE FAI RLY EXTENSI VE LATERALLY AND HAVE BEEN ENCCUNTERED NOT ONLY I N DB-1 AND DB-2 BUT ALSO I N
MN¥1 (THE SI TE BACKGROUND VELL ON THE SQUTH SIDE OF THE RIVER) AND CORED WELL (CW4), CW5, MWV 15S, AND

MW¥ 15D ON THE NORTH SI DE OF THE RI VER

THE STRATA OF THHS UNIT ARE PRCBABLY H GHLY SUSCEPTI BLE TO CHEM CAL WEATHERI NG DUE TO THE | NSTABI LI TY OF THE

FELDSPAR GRAINS. | N NORRI STOWN, AN EXAMPLE OF TH S WEATHERI NG WAS OBSERVED WHERE A STONE WALL BUI LT UPON AN

ESCARPMENT CF TH'S UNIT HAS BEEN UNDERCUT DUE TO WEATHERI NG  CW5, LOCATED ON BARBADCS | SLAND, WAS DI FFI CULT
TO INSTALL DUE TO THE H GHLY WEATHERED NATURE OF THHS UNNT. THIS UNIT IS REFERRED TO IN THE R REPCRT AS THE
GREEN ARKGCSI C SANDSTONE.

PURPLE ARKCSI C SANDSTONE

THE UNI T OVERLYI NG THE GREEN ARKS|I C SANDSTONE |'S ARBI TRARILY CALLED THE UPPER UNIT OF THE LONER ARKCSI C
MEMBER OF THE STOCKTON FORVATI ON AND CONSI STS OF ARKCSI C, MEDI UM TO COARSE GRAI NED AND VERY COARSE- GRAI NED
SANDSTONE AND ARKCSI C CONGLOVERATE WTH A FEWM NCR SILTSTONE. THI'S UNI T DECREASES | N GRAI N SI ZE UPWARD.
THERE | S CONSI DERABLE VARIABILITY IN GRAIN SIZE WTH N TH'S UNIT, BUT GENERALI ZATI ONS CAN BE DESCRI BED.
COARSE GRAIN SIZES OCCUR IN TH'S UNIT, | NCLUDI NG WELL ROUNDED QUARTZ PEBBLES NEAR THE BASE, LI TH C FRAGVENTS,
AND RED SHALE FRAGMENTS. RI P-UP CLASTS OF RED SHALE HAVE BEEN SEEN | N CONGLOVERATES WTH THE CLASTS W THI N
BEDDI NG SUGGESTI VE OF | MBRI CATI ON. TRUE BEDDI NG PLANES ARE DI FFI CULT TO DETERM NE, AND THE UNI T OCCASI ONALLY
CONTAI NS DARK LAMELLAE SUGGESTI VE OF CROSS BEDDI NG CROSS BEDDI NG WTH LAMELLAE IS NOT VISIBLE IN THE
UNDERLYI NG GREEN ARKCSI C SANDSTONE. COLORS OF TH'S UNIT RANGE FROM DARK GREY, DARK PURPLE, PINK, AND

REDDI SH- BROMW, OFTEN WTH A DI STI NCTI VE SALT- AND- PEPPER APPEARANCE DUE TO THE PRESENCE CF FELDSPAR.  USUALLY
THE | NDI VI DUAL GRAINS ARE QUI TE WELL CEMENTED AS OBSERVED | N HAND SPECI MENS. DRI LL RATES WERE NOTI CEABLY LESS
INTH S UNIT I N COVWPARI SON TO THE FI NER GRAI NED OVERLYI NG UNIT.

TOPOGRAPHI CALLY, THE UNIT APPEARS TO BE A RI DGE- FORMER | N COMPARI SON W TH THE LESS RESI STANT GREEN ARKGCS| C
SANDSTONE. THE THICKNESS OF THS UNIT | S ESTI MATED TO BE AT LEAST 100 FEET AND PERHAPS AS MJCH AS 150 FEET
WTH N THE AREA OF INVESTIGATION. THIS UNNT | S REFERRED TO IN THE R REPORT AS THE PURPLE ARKCOSI C SANDSTONE
DUE TO I TS PURPLI SH TO GRAYI SH PURPLE TI NTS, PARTI CULARLY TOMRDS THE BOTTOM OF THE UNIT.

RED SI LTSTONE AND SANDSTONE

ROCKS AT THE S| TE STRATI GRAPHI CALLY ABOVE THE TWD UNI TS OF THE LOANER ARKCSI C MEMBER OF THE STOCKTON FORVATI ON
DESCRI BED ABOVE HAVE BEEN | DENTI FI ED AS THE M DDLE ARKCSI C MEMBER OF THE STOCKTON FORVATI ON. ROCKS OF THE
M DDLE ARKGCSI C MEMBER HAS BEEN MAPPED BY THE PENNSYLVANI A TOPOGRAPHI C AND GEOLOG C SURVEY AS OCCURRI NG

PARTI ALLY ON THE WESTERN END OF BARBADCS | SLAND AND ALSO EXTENSI VELY ON THE NORTH SIDE OF THE  SCHUYLKI LL

RI VER STARTI NG AT A PO NT JUST WEST OF HAWS AVENUE AND CONTI NUI NG VESTWARD.

ROCKS IN THI' S UPPER UNI T WERE OBSERVED TO BE GENERALLY FI NER GRAI NED THAN THOSE | N THE TWD UNDERLYI NG UNI TS
AND HAD A MUCH GREATER PROPORTI ON OF RED SI LTSTONE AND SHALE. THE GENERAL ARKOCSI C CHARACTER OF ROCKS, AS
OBSERVED | N THE LONER ARKOSI C MEMBER, TENDS TO DI SAPPEAR AND THE PROPORTI ON OF M CA | NCREASES W TH DECREASI NG
DEPTH. GRAINS ARE GENERALLY LOOCSELY TO MODERATELY CEMENTED. MANY SHALE UNI TS APPEAR TO HAVE WHI TE

DI SCOLORED STRI NGERS AND | RREGULARLY SHAPED SPHERI CAL MASSES. THESE MAY BE THE REMAINS OF ANI VAL BURROAS | N
WHAT WERE AT ONE TI ME MUDS AT A SHALLOW DEPTH.  SIM LAR BURROAS OCCUR LESS FREQUENTLY | N STRATI GRAPH CALLY
LONER ROCKS.

I NDI VI DUAL ROCK LAYERS | N ALL THREE OF THE UNI TS APPEAR TO HAVE A H GH DEGREE OF VARI ABI LITY, ESPECIALLY IN
THE M DDLE ARKCSI C MEMBER THI S | S | N KEEPI NG W TH THE PROBABLE ALLUVI AL FAN ( FLUVI AL) DEPGSI TI ONAL

ENVI RONMVENT CF MANY OF THESE ROCKS. DUE TO TH'S VARIABILITY, UNITS WTH TH CKNESSES OF 100 FEET CR MORE HAVE
BEEN CHOSEN FCOR CORRELATI ON.



BEDROCK HYDROGEQLOGY

THE BEDROCK AQUI FER AT THE TYSON S SITE | S THE LOMER MEMBER CF THE STOCKTON FORVATI ON.  RECHARGE TO THE
BEDROCK AQUI FER OCCURS | N THE AREAS SQUTH CF THE SI TE WHERE THE LOMER MEMBER | S EXPCSED OR CLOSE TO THE
SURFACE. BOTH PRI MARY AND SECONDARY PERVEABI LI TY ARE APPARENT IN ALL THREE ZONES MONI TORED | N THE BEDROCK
AQU FER. PRI MARY PERMEABI LI TY IS CONTRI BUTED FROM THE | NTERGRANULAR SPACE BETWEEN GRAINS OF MATERI AL

COWPRI SI NG THE MATRI X OF THE BEDROCK. PRI MARY PERVEABI LI TY |'S VARI ABLE DEPENDI NG ON THE COMPETENCY OF THE
MATRI X BETWEEN THE COARSER GRAINS. THE MATRI X EXPERI ENCES VARI ABLE DEGREE OF WEATHERI NG OBSERVED AT THE

SI TE QUTCROPS AND | N CORES OBTAI NED DURI NG PREVI QUS | NVESTI GATI ONS.  HI GHLY WEATHERED PORTI ONS OF THE AQUI FER
PROVI DE GREATER PRI MARY PERMEABI LI TY DUE TO THE DECOVPCSI TI ON AND REMOVAL OF THE MATRI X. I N LESS WEATHERED
I NTERVALS, THE ARG LLACEQUS MATRI X FI LLS THE SPACE BETWEEN COARSE GRAI NED MATERI AL, THUS REDUCI NG

PERVEABI LI TY.

SECONDARY PERMVEABI LI TY |'S CONTRI BUTED BY DI SCONTI NUI TI ES SUCH AS JA NTS, FRACTURES, FAULTS, AND WEATHERED
BEDDI NG PLANES. THE OCCURRENCE OF SI GNI FI CANT ZONES OF ENHANCED SECONDARY PERMVEABI LI TY |'S REPRESENTED BY
FRACTURE TRACES. THE FRACTURE TRACES ARE | NDI CATI VE OF VERTI CAL PLANES OF FRACTURE CONCENTRATI ON. THESE
PLANES ACT AS CONDU TS FOR GROUNDWATER FLOW AND REPRESENT PREFERRED PATHS FOR THE M GRATI ON OF CONTAM NANTS
I' N GROUNDWATER

GROUNDWATER AND SCHUYLKI LL RI VER WATER LEVELS HAVE BEEN MONI TORED AT THE SI TE AS PART OF A NUMBER CF

I NVESTI GATI ONS. AS PART OF THE TH RD ADDENDUM R, WATER LEVEL ELEVATI ONS HAVE BEEN MEASURED ON A REGULAR
BASI S FOR THE COVPLETED MONI TORI NG WELLS ON BARBADCS | SLAND AND THE NORTH SIDE OF THE RIVER  USI NG THE
GROUNDWATER ELEVATI ON DATA, AN ATTEMPT WAS MADE TO DESCRI BE THE OCCURRENCE OF GROUNDWATER I N THE DEEP
AQUFER IN THE VICNITY OF THE TYSON S SI TE, BOTH PRIOR TO AND FOLLON NG THE START UP OF THE | NTERI M GROUND
WATER RECOVERY SYSTEM ( NOVEMBER 1988) AN ATTEMPT WAS ALSO MADE TO DESCRI BE THE SEASONAL VARI ATI ONS | N WATER
LEVELS, THE RELATI ONSH P OF GROUNDWATER LEVELS I N THE DEEP AQU FER TO THE SCHUYLKI LL RI VER, AND THE HORI ZONAL
AND VERTI CAL COVPONENTS OF GROUNDWATER FLOW

THE POTENTI OVETRI C SURFACE MAPS SHOMN I N FIGURES 4, 5 AND 6 REFLECT GROUNDWATER CONDI TI ONS ON OCTOBER 13,

1989 IN THE SHALLOW | NTERMEDI ATE, AND DEEP ZONES OF THE DEEP AQUI FER ON THE SOUTH SI DE OF THE Rl VER PRI R
TO THE | NI TI ATION CF PUVPI NG AT THE | NTERI M GROUND WATER RECOVERY SYSTEM W TH N THE SHALLOW ZONE, THE
POTENTI OVETRI C SURFACE REFLECTS THE SURFACE TOPOGRAPHY W TH A GENTLE MOUNDI NG IN THE CENTER OF THE SITE  AND
FLOW NORTHWARD, TOMRDS THE RI VER. FOR THE POTENTI OVETRI C SURFACES OF THE | NTERVEDI ATE AND DEEP ZONES, THE
ORI ENTATI ON OF THE GRCUND WATER MOUND | S SKEWED SOVEWHAT TO THE EAST. THESE POTENTI OVETRI C SURFACES ARE
CONSI STENT W TH THOSE PRESENTED | N THE OFF-SI TE CPERABLE UNIT Rl REPORT. HYDRAULI C GRADI ENTS WTHI N THI S
PORTI ON OF THE DEEP BEDROCK RANCGE FROM 0.032 TO 0. 073 (DI MENSI ONLESS) .

POTENTI OVETRI C SURFACE MAPS WERE NOT CONSTRUCTED FOR THE DEEP AQUI FER BENEATH AND NORTH OF THE SCHUYLKI LL
RIVER  THE GREATLY | NCREASED SPACI NG BETWEEN WELLS BENEATH AND THE VAR ABLE WELL COWVPLETI ON DEPTHS  PREVENT
CONSTRUCTI ON OF ANYTHI NG BUT A GROSSLY | NTERPRETATI VE POTENTI OVETRI C SURFACE NMAP.

WATER LEVELS | N THE SHALLOW ZONES OF WELLS | NSTALLED ON THE | SLAND (CW4 AND CW5) AND VELL NEST 15 (WN\-15)

ON THE NORTH SIDE OF THE R VER ARE NEARLY THE SAME AS THE WATER LEVELS I N THE SCHUYLKI LL R VER, | NDI CATI NG
THAT THERE IS A RELATI ONSH P BETWEEN WATER LEVELS IN THE SHALLOW ZONE AND THE RIVER  WATER LEVELS AT

I NSTALLATI ONS NORTH OF THE R VER (CW3, CW7, AND CW8) ARE NEARLY EQUAL TO OR SLI GHTLY HI GHER (WATER LEVEL

DI FFERENCES RANGE BETWEEN O TO 4.7 FEET) THAN THE RI VER | NDI CATI NG THAT THE POTENTI AL | S PRESENT FOR SHALLOW
GRCUND WATER FLOW TOMRD THE R VER AT THESE WELLS. THE LACK OF MONI TORI NG PO NTS NORTH OF CW3, CW7 AND
CW 8 PREVENTS THE DEVELCOPMENT CF A POTENTI OVETRI C SURFACE MAP EXTENDI NG NORTH OF THE NORTH BANK CF THE
SCHUYLKI LL RI VER

FI GURES 7 AND 8 PRESENT VERTI CAL GRADI ENTS AT SELECTED LOCATI ONS ON APRIL 17, 1990 (I NTERI M GROUND WATER
RECOVERY SYSTEM OPERATING . UPWARD VERTI CAL GRADI ENTS BETWEEN SHALLOW DEEP, AND EXTRA DEEP WELLS OCCUR AT
WELL NESTS 3, 4, 5, 6, 8, 9, 10, AND 11. THESE WELL NESTS ARE GENERALLY LOCATED I N THE CENTRAL PORTI ON OF
THE SI TE SOUTH OF THE RIVER  UPWARD VERTI CAL GRADI ENTS | N THESE WELL NESTS RANGE FRCM 0. 09 TO 0. 21

(DI MENSI ONLESS).  THI' S UPWARD VERTI CAL GRADI ENT ADJACENT TO THE RI VER WOULD BE EXPECTED AS THE RI VER
REPRESENTS A REG ONAL GRCUND WATER DI SCHARGE PO NT.

AN ANALYSI S OF UPWARD GROUNDWATER FLOW ALONG THE SOUTH BANK CF THE RI VER WAS COVPLETED AS PART OF THE

OFF-SI TE OPERABLE UNIT FS.  EARLIER | T HAD BEEN PREDI CTED THAT THE 1, 2, 3- TRI CHLOROPROPANE NMASS DI SCHARGE TO
THE RI VER SHOULD RESULT IN A 1, 2, 3- TR CHLOROPRCPANE CONCENTRATION I N THE RIVER OF ABQUT 40 UG L. INTHS
CALCULATION, IT WAS ASSUVED THAT ALL HORI ZONAL GROUNDWATER FLOW FROM SQUTH OF THE R VER DI SCHARGED TO THE

R VER  H STCRI CAL DATA SHONED THAT 1, 2, 3- TRI CHLOROPROPANE CONCENTRATIONS | N THE RI VER WERE | N THE RANGE CF
0.5 TO 2.0 UG L, CONSI DERABLY LESS THAN THAT PREDI CTED.



TO ACCOUNT FOR THE DI SPARI TY BETWEEN THE PREDI CTED AND CBSERVED 1, 2, 3- TRI CHLOROPROPANE CONCENTRATI ON I N THE
R VER, A NEW ANALYSI S WAS COVPLETED CONSI DERI NG SPATI AL VARI ATI ONS | N PERVEABI LI TY ACRCSS THE SITE. TH' S
ANALYSI S | S BASED ON OBSERVED HYDRAULI C GRADI ENTS NEAR THE RI VER AND AN ASSUMED 10:1 AN SOTRCPY CF

PERVEABI LI TY ACROSS GEOLOG C BEDDI NG ( ALONG BEDDI NG PERVEABI LI TY 1S TEN TI MES GREATER THAN PERMEABI LI TY
ACRCSS BEDDI NG . THE MASS DI SCHARGE CALCULATED USI NG THI'S NEW ANALYSI S RESULTED | N PREDI CTED CONCENTRATI ONS
OF 1,2,3-TRICHLORCPRCPANE IN THE RIVER COF 0.7 UG 1 TO 3 UG L. THESE CONCENTRATI ONS COVPARED WELL W TH THE
ACTUAL OBSERVED CONCENTRATIONS IN THE RIVER THE RESULTS OF TH S ANALYSI S SUGGESTED THAT AN SOTRCPY ALONG
BEDDI NG | S VERY | MPORTANT TO CONSI DER WHEN EVALUATI NG GROUNDWATER FLOW VELOCI TI ES I N THE STOCKTON FCRVATI ON.
ALSO, VERTI CALLY UPWARD COVPONENTS OF GROUND WATER FLOW I N THE RI VER OCCUR ONLY ALONG A LIM TED AREA (I.E.,
NOT ALL GROUND WATER DI SCHARGES TO THE RI VER, AS WAS | NI TI ALLY ANTI Cl PATED). DOANWARD VERTI CAL GRADI ENTS
EXI ST BETWEEN THE SHALLOW AND | NTERMEDI ATE WELLS AT WELL NESTS 7 AND 12 ON THE SOUTH SI DE OF THE R VER

THE GROUND WATER FLOW DI RECTI ONS AT THE SI TE HAVE BEEN DETERM NED WTH A H GH DEGREE CF CONFI DENCE SOQUTH OF
THE SCHUYLKILL RRVER  THIS IS A RESULT OF THE EXTENSI VE GROUND WATER | NVESTI GATI ONS CONDUCTED ON THI S
PORTI ON OF THE DEEP AQUI FER  GROUND WATER FLOW I N THE DEEP AQUI FER NORTH COF THE SOQUTH BANK OF THE RIVER | S
DESCRI BED AS FOLLOMG.

VERTI CAL HYDRAULI C GRADI ENTS BENEATH BARBADCS | SLAND ARE VERY LOW I F PRESENT AT ALL. HORI ZONTAL HYDRAULI C
GRADI ENTS AND DI RECTI ONS OF GROUND WATER FLOW I N THE SHALLOW BEDROCK AQUI FER BENEATH OF THE RI VER ARE LOW
AND POCRLY DEFI NED. BOTH STRONG UPWARD HYDRAULI C GRADI ENTS CW7 AND CW8 AND STRONG DOMMWARD HYDRAULI C

GRADI ENTS (CW3) OCCUR BETWEEN SHALLOW AND DEEP | NTERVALS MONI TORED ALONG THE NORTH BANK OF THE RI VER

AQUI FER TRANSM SSI VI TI ES DETERM NATI ONS MADE DURI NG THE | NSTALLATION OF CW7 AND CW 8 | NDI CATE THAT AQUI FER
TRANSM SSI VI TI ES | N THE BEDROCK AQUI FER ON THE NORTH BANK OF THE R VER ARE LI KELY TO BE SIM LAR TO THOSE SEEN
PREVI QUS TESTI NG SQUTH OF THE RI VER

HORI ZONTAL HYDRAULI C GRADI ENTS AND DI RECTI ONS OF GROUND WATER FLOW ON THE NORTH SI DE OF THE RI VER COULD NOT
BE DETERM NED. SHALLOW GROUND WATER MAY DI SCHARGE TOMRD OR | NTO THE SCHUYLKI LL RIVER  DUE TO THE

PRESENCE OF BOTH STRONG UPWARD AND DOMMWARD VERTI CAL HYDRAULI C GRADI ENT AT WELLS NORTH OF THE RI VER, DEEPER
COVPONENTS OF GROUND WATER FLOW ARE NOT WELL DEFINED. A STRONG UPWARD GRADI ENT AT DEPTH SUGGESTS THAT A
PORTI ON OF THE GROUND WATER FLON|S TOMRDS THE RIVER  DOAWARD HYDRAULI C GRADI ENTS AT CW 3 SUGGEST THAT
TH S FEATURE MAY BE ACTI NG AS A DRAIN W TH GROUND WATER PCSSI BLY FLON NG TO THE NORTH.  THE POTENTI AL FOR
GROUND WATER PUMPI NG GEOLOG C STRUCTURES |. E., FAULTING, AND HYDRAULI C PROPERTI ES OF THE AQU FER TO AFFECT
GROUND WATER FLOW NEAR TH S VELL ARE NOT UNDERSTOCD.

#NEC
NATURE AND EXTENT OF CONTAM NATI ON

DEEP AQUI FER GROUND WATER QUALI TY

THE VERTI CAL DI STRI BUTI ON OF SI TE- RELATED COMPQUNDS WAS ASSESSED BY | NSTALLI NG THE MONI TORI NG WELLS W TH
SAMPLI NG | NTERVALS THAT ROUGHLY CORRESPOND TO ONE ANOTHER FROM NEAR THE FORVER LAGOONS TO THE NORTH SIDE OF
THE SCHUYLKILL RIVER I N GENERAL, THE MONI TORI NG VEELLS NEAR THE FORMER LAGOONS HAD SAMPLI NG | NTERVALS ( OPEN
HOLE COWPLETI ONS) IN THE UPPER 50 FEET, 75 TO 150 FEET, AND 150 TO 200 FEET. THESE SAMPLI NG | NTERVAL DEPTHS
WERE THEN PRQIECTED SO THAT WELLS CCOULD BE | NSTALLED NORTH OF THE R VER W TH OPEN | NTERVALS THAT CORRESPOND
TO THCSE | NSTALLED SOUTH OF THE RIVER  EEEP BEDROCK WELL 1(DB-1) 1S AN EXAMPLE OF A DOMDI P WELL | NSTALLED
ON THE NORTH SI DE OF THE R VER THAT CORRESPONDS TO A DEPTH AT WHI CH DNAPL WAS FCQUND I N WELL NEST 8 ON THE
SQUTH SIDE OF THE RIVER  SOMVE OF THE SHALLOAER SAMPLI NG | NTERVALS | N THE WATERLOO MULTI - LEVEL PI EZOMVETERS
(WWLPS) | NSTALLED ON THE | SLAND AND NORTH OF THE RI VER DO NOT CORRESPOND | N DEPTH TO | NTERVALS MONI TORED ON
THE SQUTH SI DE OF THE RI VER BUT DO, HOAEVER, PROVI DE VALUABLE | NFORVATI ON ON THE DI STRI BUTI ON OF

S| TE- RELATED COVPQUNDS AND GROUND WATER HYDRAULI CS.

THE HORI ZONTAL DI STRI BUTI ON CF S| TE- RELATED COMPOUNDS WAS DETERM NED BY SUCCESSI VE | NSTALLATI ONS OF

ADDI TI ONAL MONI TORI NG VEELLS TO THE EAST AND WEST OF EXI STI NG WELLS I N WH CH S| TE- RELATED COVPOUNDS HAD BEEN
FOUND. THESE LATERAL LOCATIONS, EI THER MULTI PLE WELLS OR WWLPS, WERE USED TO FURTHER ASSESS THE VERTI CAL

DI STRI BUTI ON AT DEPTH.

OVER 70 GROUNDWATER SAMPLES HAVE BEEN COLLECTED AS PART OF THE THI RD ADDENDUM | NVESTI GATI ON.  MOST OF THESE
SAMPLES WERE ANALYZED FOR TOXI C COVPOUND LI ST (TCL) VOLATILE ORGANI C COVWPOUNDS, TCL SEM - VOLATILE ORGANIC
COVPOUNDS, TCL | NORGANI C COVPOUNDS, 1, 2, 3- TRI CHLORCPRCPANE, AND THE CLASSI C PARAMETERS OF TOTAL ORGAN C
CARBON, TOTAL SUSPENDED SQOLI DS, HARDNESS, ALKALIN TY, AND TOTAL | RON

AS PER THE OFF-SI TE OPERABLE UNIT RI REPORT, THE ORGAN C FRACTI ON FOUND | N THE H GHEST CONCENTRATI ON
THROUGHOUT THE TH RD ADDENDUM | NVESTI GATI ON WERE THE VOLATI LE ORGANICS. OF THE VOLATI LE ORGAN CS,



1, 2, 3- TRI CHLORCPROPANE WAS THE ORGANI C COVPQUND FOUND MOST FREQUENTLY AND AT THE HI GHEST CONCENTRATI ONS.
OTHER VOLATI LE ORGANI C COVPOUNDS COVMONLY DETECTED AT ELEVATED CONCENTRATI ONS | NCLUDE XYLENES, TOLUENE, AND
ETHYLBENZENE. THESE ARE ALSO THE MAJOR COMPOUNDS THAT CONSTI TUTE THE SITE' S DNAPL. BECAUSE

1, 2, 3- TRI CHLORCPROPANE WAS THE MOST COMMONLY DETECTED COVPOUND | N THE GROUND WATER SAMPLES AND IS A MAJCR
COVPONENT OF THE DNAPL, | T HAS SERVED AS THE TRACER COVPOUND FOR THE TYSON S SI TE. TABLE 1 PRESENTS A SUMVARY
OF ANALYTI CAL RESULTS FCR 1, 2, 3- TRI CHLORCPROPANE AND OTHER COMMONLY DETECTED VOLATI LE ORGANIC  COVPOUNDS | N
R MONI TORI NG WELLS.

AS DESCRIBED I N THE OFF-SI TE OPERABLE UNIT R REPORT, PHYSI CAL EVI DENCE OF DNAPL IS NOT ALWAYS EASY TO
OBTAIN, EVEN IF A DNAPL | S PRESENT NEAR THE WELL CR I N SUFFI Cl ENT CONCENTRATI ON TO | MPACT THE WATER QUALI TY
AT A VELL LOCATION. THE RULE OF THUMB | S THAT | F DI SSCLVED- PHASE CRGANI C CONCENTRATI ONS APPRCOACH 10 PERCENT
OF THE EQUI LI BRI UM SCLUBI LI TY CONCENTRATI ON FOR A PARTI CULAR ORGANIC COMPQUND, THEN I T IS QU TE PGCSSI BLE
THAT A DNAPL |'S PRESENT. THE MAJOR COVPONENT COF THE DNAPL, 1, 2, 3- TRI CHLOROPRCPANE, HAS A SOLUBI LITY OF 1, 900
MZ L; THEREFORE, DI SSOLVED- PHASE 1, 2, 3- TRI CHLOROPROPANE CONCENTRATI ONS OF ABQUT 190 MI L ARE CONSI DERED TO BE
I NDI CATI VE OF A DNAPL PRESENCE.

THE BEDROCK AQUI FER I'S SUBDI VI DED | NTO SHALLOW | NTERMEDI ATE, AND DEEP ZONES, ALTHOUGH, THESE ARE NOT TO BE
CONSI DERED AS DI STI NGUI SHABLE, | NDI VI DUAL FLOW ZONES. THE FOLLON NG | S A SUMVARY OF THE GROUND WATER
QUALITY I N EACH CF THESE ZONES:

SHALLOW ZONE

AN | SOCCONCENTRATI ON VAP OF THE DI STRI BUTI ON CF SI TE- RELATED COMPCUNDS | N THE SHALLOW ZONE | S PRESENTED | N
FIGURE 9. [IN THE UPPER 50 FEET OF BEDRCCK, THE CENTER OF THE PLUME HAS M GRATED FROM THE FORMVER LAGOONS
DOMDI P ( NORTHWESTERLY) AND AT A 30 DEGREE ANGLE TO STRI KE (NORTH) FROM THE FORMER LAGOONS.  CONCENTRATI ONS
OF VOLATI LE ORGANI C COVPOUNDS | N THESE WELLS (3-S, 5-S, 6-S, AND 11-S) ARE I N THE HUNDREDS OF MY L,

I NDI CATI VE OF A DNAPL | NFLUENCE ON GROUND WATER QUALI TY. THE LATERAL BOUNDARI ES ( EAST AND WEST) OF THE PLUME
IN THE SHALLOW BEDROCK SOUTH OF THE RI VER ARE WELL DEFI NED BY THE RESULTS FROM SAVPLES COLLECTED ANNUALLY AT
VELL NESTS 9 AND 12 AND OTHER SAMPLES COLLECTED AT EXTRACTION WELL 6 (EW6) WHERE SI TE- RELATED COVPOUNDS HAVE
NOT BEEN DETECTED OR FOUND AT VERY LOW CONCENTRATI ONS (LESS THAN 5 UG L 1, 2, 3- TRI CHLOROPROPANE) .

CW4 |S LOCATED ON BARBADCS | SLAND DI RECTLY ACROSS FROM VELLS ON THE SOQUTH BANK COF THE RI VER WHERE THE

H GHEST CONCENTRATI ONS OF S| TE- RELATED COVPOUNDS HAVE BEEN DETECTED (I N WELL NESTS 8, 10, AND 11). AT CW4,
S| TE- RELATED COVPOUNDS WERE FOUND AT THE 37- TO 58- FOOT | NTERVAL. A SECOND WELL | NSTALLATION (CW5) ON THE
I SLAND TO THE EAST OF CW4 HAS HAD NO DETECTI ONS OF SI TE- RELATED COMPQUNDS, THUS PROVI DI NG AN EASTERN LIM T
TO THE PLUME GEOVETRY ON THE | SLAND FOR THE SHALLOW GROUNDWATER ZONE.

NORTH OF THE R VER I N THE SHALLOW ZONE, SI TE- RELATED COVPOUNDS HAVE BEEN DETECTED AT CW1, CW2, CW3, AND
CW8, DUE NORTH OF CW4 WHERE THE H GHEST LEVELS COF SI TE- RELATED COVPCQUNDS WERE FOUND. THE CONCENTRATI ONS

OF 1,2,3-TRICHLORCPRCPANE | N CW 1 IN THE SHALLOW ZONE, AS DEFI NED BY | NTERVALS 4 AND 3 (87 TO 105 FEET AND
132 TO 155 FEET), RANGES FROM 0.0031 M& 1 TO 0.43 MJ L. 1,2, 3- TRI CHLOROPROPANE WAS NOT DETECTED I N THE
SHALLOW ZONES OF CW2, CW3, AND CW8. ONLY LOW CONCENTRATI ONS OF TOLUENE WERE DETECTED | N THE SHALLOW

I NTERVALS OF THESE WELLS. THEREFORE, THE ABSENCE OF DETECTABLE CONCENTRATI ONS OF Sl TE- RELATED COVPCQUNDS | N
THE SHALLOW | NTERVALS AT CW2, CW3, CW7, CW8 AND WELL 15-S ALLONS THE LATERAL BOUNDARI ES OF THE PLUME EAST
AND VEST ALONG THE NORTH BANK OF THE RI VER TO BE APPROXI MATED.

| NTERVEDI ATE ZONE

FI GURE 10 IS AN | SOCONCENTRATI ON VAP OF TOTAL VOLATI LE ORGANI CS IN THE | NTERVEDI ATE ZONE. I N GENERAL, THE

H GHEST CONCENTRATI ONS OF SI TE- RELATED COVPOUNDS WERE DETECTED | N | NTERVALS COVPLETED | N THE | NTERVEDI ATE
ZONE. SQUTH OF THE RI VER AT DEPTHS OF 100 TO 150 FEET, THE H GHEST CONCENTRATI ONS OF S| TE- RELATED COVPOUNDS
ARE PRESENT BOTH I N A DOMNDI P DI RECTI ON AT A 30 DEGREE ANGLE TO STRIKE.  CONCENTRATI ONS OF VOLATILE ORGANI CS
IN VELLS IN THI' S CENTRAL PORTION REMAIN HI GH, I N THE HUNDREDS OF M& 1, W TH THE OBSERVATI ON OF MEASURABLE
QUANTI TI ES OF DNAPLS AT WELLS 81 AND 31. AGAIN, THE LATERAL EXTENT OF THE PLUME SQUTH OF THE RIVER IS NOTED
BY THE ABSENCE CR NEAR ABSENCE OF DETECTABLE CONCENTRATI ONS OF SI TE- RELATED COVPOUNDS AT WELL NESTS 9 AND 12.

AT CW 4, CONCENTRATIONS CF 1, 2, 3- TRI CHLOROPROPANE | N THE | NTERVEDI ATE | NTERVALS (I NTERVALS 2 AND 3, 65 TO 78
FEET AND 87 TO 121 FEET, RESPECTI VELY) RANGE FROM 30 TO 250 PPM  THE | NTERVEDI ATE | NTERVALS AT CW5 TO THE
EAST OF CW4 REMAI N FREE OF SI TE- RELATED COVPQUNDS. NORTH OF THE RI VER AT CW 1, SITE-RELATED COMPQUNDS WERE
FOUND AT THE | NTERMEDI ATE | NTERVALS (3 AND 2) W TH CONCENTRATI ONS H GHER THAN THOSE FOUND | N THE SHALLOWER

I NTERVALS. THE HI GHEST 1, 2, 3- TRI CHLORCPRCPANE WAS 2.9 MZ 1 IN I NTERVAL 3. AGAIN THERE WERE NO DETECTED
CONCENTRATI ONS OF SI TE- RELATED COVPOUNDS | N THE WELLS ALONG THE PECO RI GHT- OF- WAY TO THE EAST OR WEST COF

CW 1.



DEEP ZONE

FI GURE 11 IS AN | SOCONCENTRATI ON VAP OF THE TOTAL VOLATI LE ORGANI C CONCENTRATIONS I N THE DEEP ZONE. IN THE
DEEP ZONE SQUTH OF THE RIVER, THE CENTRAL PORTI ON OF THE CONTAM NANT PLUVE HAS SHI FTED TO THE WEST AND | S
CENTERED ARCUND WELL NEST 10 (10-D AND 10-XD). AT TH' S LOCATI ON, CONCENTRATI ONS OF 1, 2, 3- TRI CHLOROPROPANE
RANGED FROM 20 MZ 1 TO 120 MJ 1. TO THE EAST AT WELL NESTS 8 AND 11, GROUND WATER QUALITY I N THESE DEEPER

I NTERVALS IS MUCH | MPROVED (15.1 MJ 1 AND 35.2 M3 1 TOTAL VOLATI LES, RESPECTI VELY COVPARED TO OVERLYI NG ZONES
AT THESE LOCATIONS. THI S WATER QUALI TY TREND WAS CONFI RVED BY THE RESAMPLI NG OF THESE WELLS | N FEBRUARY AND
MARCH 1990. AGAIN, WTH REGARD TO THE LATERAL BOUNDARI ES OF THE PLUME, THE LOW LEVELS OF DETECTED

S| TE- RELATED COVPQUNDS | N VELL NESTS 9 AND 12 AND EW 6 CONFI RM THE LATERAL EXTENT OF CONTAM NATION I N THE
DEEPER ZONE.

THE HI GHEST CONCENTRATI ONS OF DETECTED 1, 2, 3- TRI CHLOROPRCPANE VVERE FOUND AT CW4 ON BARBADCS | SLAND AT
CONCENTRATI ONS AS HI GH AT 1,200 MZ 1. NO SI TE- RELATED COVPOUNDS WERE DETECTED AT CW5 TO THE EAST CF CW4.

SIM LAR TO CW4, THE WELLS ON THE NORTH SI DE OF THE SCHUYLKI LL RI VER WHERE SI TE- RELATED COMPOUNDS WERE
DETECTED ALSO SHOWNED A CONSI STENT | NCREASE | N CONCENTRATI ON W TH DEPTH FROM THE SHALLOW TO | NTERMEDI ATE TO
DEEP BEDROCK ZONES. THE HI GHEST CONCENTRATI ON CF 1, 2, 3- TRI CHLOROPRCPANE (6 ME 1) WAS FOUND AT CW1 IN THE
223-TO 250- FOOT | NTERVAL. SI GNI FI CANTLY LOAER CONCENTRATI ONS (0. 006 MZ 1) WERE DETECTED AT CWS8.

TO DETERM NE THE EXTENT OF S| TE- RELATED COVPOUND M GRATI ON FROM THE FORVER LAGOONS TO THE NORTH SI DE OF THE
SCHUYLKI LL RI VER AT DEPTH, DB-2 WAS | NSTALLED W TH AN OPEN | NTERVAL OF 350 TO 450 FEET. CONCENTRATI ONS

OF 1, 2, 3- TRI CHLORCPRCPANE | N A SAMPLE OBTAI NED FROM THI S WELL ARE MJUCH LOAER (0.12 M3 1) THAN THE
1, 2, 3- TRI CHLORCPROPANE CONCENTRATI ONS DETECTED | N THE DEEPER | NTERVALS CF THE ADJACENT CW 1.

DNAPL

FI GURE 12 PROVI DES A CONCEPTUAL SCHEMATI C OF THE DNAPL MOVEMENT FROM THE FORMER LAGOONS | N THE DEEP AQUI FER
IT IS THOUGHT THAT THE DNAPL MOVED DOMWARD THROUGH JO NTS ALONG WEATHERED BEDDI NG PLANES IN A DOMDI P
DIRECTION. IN TH S MANNER, JO NTS AND BEDDI NG PLANES BECOVE COATED W TH DNAPL. | N THE PAST, OBSERVATI ONS OF
DNAPL HAVE BEEN NOTED ATCP ONE OF THE SECONDARY PORCSI TY PREFERENTI AL PATHS, A TH N, DI SCONTI NUOUS SHALE UNI' T
SEEN IN THE CENTER OF THE SI TE AT WELL NESTS 3,6,11 AND 8. TH S UNIT, HOAEVER, CANNOT BE CONTI NUOUSLY MAPPED
FROM THE FORMER LAGOONS TO THE NORTH SIDE OF THE R VER  BASED UPON THE PHYSI CAL OBSERVATI ON OF DNAPLS AND
THE "10 PERCENT OF SCLUBILITY RULE'" OF THUMB, THE EXTENT OF THE DNAPL PLUVE HAS BEEN CHARACTERI ZED AS

EXTENDI NG FROM BENEATH THE FORMER LAGOONS TO A DEPTH OF APPROXI MATELY 135 FEET SOUTH OF THE SCHUYLKILL R VER
TO AT LEAST A DEPTH OF 200 FEET BENEATH BARBADCS | SLAND. THERE | S NO | NDI CATI ON FROM THE DATA AVAI LABLE THAT
THERE 1S A DNAPL PRESENT BENEATH THE NORTH BANK OF THE SCHUYLKI LL RI VER

COVMMUNI TY WELL | NVESTI GATI ON

A SAMPLE SUBM TTED FOR TCL VOLATILES AND 1, 2, 3- TRI CHLOROPROPANE ANALYSI S WAS COLLECTED FROM A WELL AT
MORABI TO S BAKERY AT 757 KOHN STREET IN NOCRRI STOAN, ON JANUARY 11, 1990. NONE OF THE TCL VOLATILE ORGANI C
COVPOUNDS WERE DETECTED IN TH 'S SAMPLE. ONLY TWD OTHER GROUND WATER RECEPTCORS WERE | DENTI FI ED ON THE NORTH
SI DE OF THE R VER DURI NG THE THI RD ADDENDUM | NVESTI GATI ON.  ONE WELL, LOCATED AT 49 BUTTONWOOD  STREET,
WOULD NOT ALLOW A SAMPLE TO BE COLLECTED. TH S VELL 1S REPORTEDLY NOT USED AS A DRI NKI NG WATER SUPPLY.
ANOTHER WELL LOCATED AT THE NORRI STOM STATE HOSPI TAL WAS SAMPLED AND THE RESULTS | NDI CATE THAT

S| TE- RELATED COVPOUNDS HAVE NOT | MPACTED THE WATER QUALI TY USED AT THE HOSPI TAL.

#SSR
SUMVARY COF SI TE RI SKS

THE RI SK ASSESSMENT PERFORMED ON THE DEEP AQUI FER AT THE TYSON S S| TE DURI NG THE TH RD ADDENDUM RI/ FS

PRI MARI LY REI TERATES PREVI QUS RI SK ASSESSMENT CONCLUSI ONS ON THE DEEP AQUI FER FOUND IN THE COFF-SI TE R/ FS
REPORT IN 1987. GROUND WATER AND SURFACE WATER WERE | DENTI FI ED AS THE MEDI A AT THE SI TE TO WH CH HUVAN
EXPOSURE POPULATI ONS MAY BE EXPCSED.

I'N NOVEMBER 1987 A DOCUMENT ENTI TLED " CALCULATI ON OF CLEANUP LEVELS FOR THE FORMER LAGOON AREA - TYSON S
SI TE' WAS SUBM TTED TO EPA. TH S DOCUMENT WAS PREPARED | N CONCERT W TH USEPA FOR THE PURPCSE CF

ESTABLI SHING SO L CLEANUP LEVELS FOR REMEDI ATI ON BY VACUUM EXTRACTI ON OF THE FORVER LAGOON AREA.  TO
CALCULATE APPRCPRI ATE SO L CLEANUP LEVELS, HEALTH BASED ACCEPTABLE | NTAKE LEVELS FOR EACH COVPOUND I N THE
FORMER LAGOONS WERE FI RST | DENTI FI ED. THE HEALTH BASED ACCEPTABLE | NTAKE LEVELS | NCLUDED LARGE SAFETY
FACTORS OR HI GHLY CONSERVATI VE ASSUMPTI ONS AND THUS, REPRESENTED FULLY PROTECTI VE LEVELS. THE SO L LEVELS
NECESSARY TO ACH EVE THESE ACCEPTABLE | NTAKE LEVELS WERE THEN CALCULATED USI NG HYPOTHETI CAL EXPCSURE



SCENARI CS. THE EXPCSURE SCENARI OS5 WERE JO NTLY SELECTED BY USEPA AND ERM AND WERE | NTENDED TO RESULT IN SO L
LEVELS THAT WOULD BE FULLY PROTECTI VE OF HUMAN HEALTH. ONE OF THESE SCENAR OS5 WAS HYPOTHETI CAL POTABLE USE
VELL AT THE BOUNDARY OF THE FORVER LAGOON AREA THAT ASSUMED 1) ANY RESIDUAL SO L CONTAM NATION (I.E.,

REMAI Nl NG AFTER VACUUM EXTRACTI ON) WAS RELEASED | NTO THE GROUND WATER FROM WHI CH THE WELL DRAWS, AND 2) A

LI FETI ME OF EXPCSURE TO THE WATER FROM THE WELL FOR ALL USES.

ONCE THE CALCULATI ONS WERE DONE FOR EACH OF THE EXPOSURE SCENARI G5, THE SCENARI O PRODUCI NG THE MOST STRI NGENT
CLEANUP REQUI REMENT WAS SELECTED AS THE SO L CLEANUP LEVEL. | N ALMOST EVERY | NSTANCE, THE MOST STRI NGENT
LEVEL WAS THE SCENARI O WHI CH ASSUMED THAT SO L CONTAM NATI ON G VES RI SE TO GROUND WATER CONTAM NATI ON AND
THAT A RESI DENTI AL WELL DRAW NG ONLY TH S CONTAM NATED GRCUND WATER WAS USED FOR ALL HOUSEHOLD PURPCSES FOR A
LI FETI ME.

THE HEALTH- BASED ACCEPTABLE | NTAKE LEVEL FOR COMPOUNDS DETECTED | N THE FORMER LAGOONS FOR THE HYPOTHETI CAL
WELL SCENARI O HAVE BEEN THE ONLY CALCULATI ONS EVER CONDUCTED FCR ACCEPTABLE LEVELS OF TYSON S SITE
COVPOUNDS | N GROUND WATER.  TABLE 2 PROVI DES THE ACCEPTABLE CHRONI C WATER EXPCSURE LEVELS PROVI DED I N THE
ABOVE MENTI ONED REPORT.

THE COVPLETE TEXT OF THE DOCUMENT " CALCULATI ON OF CLEANUP LEVELS OR FORMER LAGOON AREA - TYSON S SI TE' CAN BE
FOUND ATTACHED TO THE MEMORANDUM OF UNDERSTANDI NG DATED JUNE 16, 1987 AND THE ADM NI STRATI VE CRDER OF CONSENT
FOR THE VACUUM EXTRACTI ON TECHNCLOGY DATED FEBRUARY 17, 1988. TABLE 2 PROVI DES THE ACCEPTABLE CHRONI C WATER
EXPOSURE LEVELS PROVIDED IN TH S REPCRT.

THE CALCULATION OF 1, 2, 3- TR CHLOROPRCPANE' S POTENCY FACTCR USED TO DERI VE THE ACCEPTABLE

1, 2, 3- TRI CHLORCPROPANE CHRONI C EXPOSURE LEVEL SHOWN I N TABLE 1-1 WAS DETAI LED I N APPENDI X G OF THE CFF-SI TE
OPERABLE UNI T ENDANGERVENT ASSESSMENT, (ERM 1987). SINCE TOXI COLOJ CAL | NFORVATI ON WAS NOT AVAI LABLE FCR

1, 2, 3- TRI CHLORCPROPANE | N 1987, AND ACCEPTABLE LEVELS WERE NOT AVAI LABLE FROM USEPA, AN CRAL AND | NHALATI ON
POTENCY FACTCR WAS DERI VED FOR TH S COMPCQUND. THE POTENCY FACTORS WERE BASED ON ONLY THOSE CHLOROALKANES AND
BROMOCHLORCPRCPANES WHI CH WERE CLASSI FI ED AS GROUP B AND ESTABLI SHED CARCI NOGENI C POTENCY FACTCORS. THE
POTENCY FACTOR FOR 1, 2, 3- TRl CHLOROPROPANE WAS CALCULATED TO BE 1. X (10-1) (MJ KG DAY). TH S | NTERI M POTENCY
FACTCR WAS CALCULATED SPECI FI CALLY FOR THE TYSON S SI TE AND WAS TO BE USED UNTI L NEW TOXI COLOG CAL

| NFORVATI ON BECOVES AVAI LABLE. TO DATE, NO NEW TOXI COLOGY | NFCRVATI ON FCR 1, 2, 3- TRI CHLOROPRCPANE HAS BEEN
RELEASED FROM THE USEPA OR NATI ONAL TOXI COLOGY PROGRAM  THI S IS | MPORTANT SI NCE 1, 2, 3- TRI CHLOROPRCPANE | S
THE MOST SI GNI FI CANT | NDI CATOR COVPOUND FOR THE SITE AND IS THE COVPOUND MONI TORED I N THE SCHUYLKI LL RI VER
REGARDI NG THE EFFECTI VENESS OF THE | NTERI M GROUND WATER RECOVERY SYSTEM

ON JULY 29, 1987 ERM SUBM TTED TO USEPA ON BEHALF CF Cl BA- GEI GY THE OFF-SI TE CPERABLE UNNT RI REPORT WH CH

I NCLUDED AS VOLUVE 5 THE ENDANGERMENT ASSESSMENT FOR THE OFF- SI TE OPERABLE UNI TS | NCLUDI NG THE GROUND WATER
I'N THE DEEP AQUI FER TO THE SOUTH BANK OF THE SCHUYLKILL RIVER TH' S EA WAS FOCUSED ON THE RI VER AS BEI NG THE
O\LY RECEPTCR COF SI TE- RELATED COMPOUNDS FROM THE TYSON S SI TE, SPEC FI CALLY AT THE PENNSYLVAN A AMVERI CAN
WATER COVPANY CRI B I NTAKE I N THE SQUTH CHANNEL OF THE SCHUYLKI LL RI VER APPROXI MATELY 2, 000 FEET DO RI VER
FROM THE TYSON' S SITE. | T WAS DETERM NED THAT THE MOST | MPORTANT COMPCUND FOR THE SI TE WAS

1,2, 3- TRI CHLORCPROPANE. THE PATHWAY OF CONCERN WAS FROM THE FORMER LAGOONS VI A THE BEDROCK AQUI FER TO THE
SCHUYLKI LL RIVER AT THE TI ME THAT TH S REPORT WAS PREPARED, | T WAS CONSI DERED THAT ALL GROUND WATER IN THE
BEDROCK AQUI FER CONTAI NI NG SI TE- RELATED COMPCQUNDS DI SCHARGED TO THE SCHUYLKI LL R VER  THE EXPOSURE SCENARI O
OR RECEPTORS OF SI TE- RELATED COVPOUNDS AT THE CRI B | NTAKE | NCLUDED DRI NKI NG AND SHOAERI NG BY HUVANS. THE EA
FOR THE OFF-SI TE OPERABLE UNI TS USED AS | TS BASI S FOR WATER QUALITY THE LI M TED R VER WATER AND SEDI MENTS
DATA OBTAI NED DURI NG THE OFF-SI TE CPERABLE UNI T RI AND | NFORVATI ON MADE AVAI LABLE FROM THE PHI LADELPH A WATER
COVPANY FOR I TS TWDO DOMNRI VER | NTAKES ( APPROXI MATELY 12 TO 13 M LES DOM Rl VER FROM THE SI TE) .

DURI NG THE OFF- SI TE OPERABLE UNIT Rl AND SUBSEQUENT FS, THE APPRQOACH WAS TO FOCUS ON REMEDI ATI ON AT THE
RECEPTCR AND NOT AQUI FER RESTCORATI ON. THI' S WAS DONE FOR TWD REASONS:

* THERE ARE NO VEELLS EXTRACTI NG GROUND WATER BETWEEN THE SI TE ( NO
KNOAN OR | DENTI FI ED RECEPTORS) AND THE SOUTH BANK OF THE
SCHUYLKI LL RI VER, AND

* THE PRESENCE OF A LARGE VOLUME OF DNAPL AT DEPTH IN THE
FRACTURED BEDROCK AQUI FER MADE I T | MPGSSI BLE TO REASONABLY
CONSI DER ANY ALTERNATI VE FOR AQUI FER RESTORATI ON W TH MEANS
CURRENTLY AVAI LABLE. DURI NG THE FI VE YEAR REVI EW REQUI RED
UNDER SARA, THIS WLL NEED TO BE REVI SI TED.

CONSI DERI NG THE ABOVE, ALL SUBSEQUENT ANALYSES OF RI SKS POSED BY GROUND WATER | N THE DEEP AQUI FER FOCUSED ON



THE GROUND WATER VWH CH DI SCHARGED TO THE SCHUYLKI LL RI VER AND THE | MPACTS OF THE DI SCHARGED GROUND WATER ON
R VER WATER QUALI TY. THE | NTERI M GROUND WATER RECOVERY SYSTEM WAS DESI GNED AND | NSTALLED TO MAI NTAI N AN
ACCEPTABLE LEVEL CF 1, 2, 3- TRI CHLORCPRCPANE AT THE CRI B | NTAKE.

EXPOSURE ASSESSMENT

THE | NDI CATOR COMPCQUNDS, PATHWAYS, RECEPTCRS, AND EXPOSURE SCENARI GS, ADDRESSED IN THE TH RD ADDENDUM FOCUSED
FS REVAI N | DENTI CAL TO THOSE PREVI QUSLY ASSESSED IN THE OFF-SITE RI/FS.  THAT IS, DI SSOLVED PHASE

1, 2, 3- TRI CHLORCPROPANE THE MAJOR COVPONENT OF THE DNAPL, ENTERI NG THE RI VER VI A DI SCHARGE FROM THE BEDROCK
AQUI FER W TH THE ULTI MATE RECEPTCOR BEI NG THE USERS OF SURFACE WATER TAKEN FROM THE RI VER AT THE CRI B

| NTAKE.

THE TH RD ADDENDUM FOCUSED FS IS SOLELY CONCERNED W TH GRCUND WATER | N THE DEEP AQUI FER TO THE NORTH BANK CF
THE SCHUYLKILL RIVER  THE RECEPTOR OF THI S CONTAM NATION IS THE SCHUYLKI LL RIVER  ALTHOUGH THE  PRESENCE
OF SI TE- RELATED COMPCQUNDS I N MONI TORI NG WELLS ON THE NORTH SI DE OF THE RI VER HAS BEEN DOCUMENTED AND W LL
NEED TO BE ADDRESSED FURTHER, | T PRESENTS AN EXCESS HUVAN CANCER RI SKS PRESENTLY ESTI MATED AT 2 X (10-2).
THI'S LEVEL OF 2 X (10-2) MEANS THAT NO MORE THAN TWD QUT OF ONE HUNDRED PECPLE EXPOSED FOR THEI R ENTI RE

LI FETI MES ARE AT R SK OF DEVELOPI NG CANCER FROM | NGESTI NG THI S CONTAM NATED WELL WATER. ~ONE GROUND WATER
RECEPTOR, THE NORRI STOAN STATE HOSPI TAL, HAS BEEN | DENTI FI ED ON THE NORTH S| DE OF THE RI VER SAMPLI NG RESULTS
FROM THI S VELL | NDI CATE THAT SI TE- RELATED COMPOUNDS HAVE NOT | MPACTED THE WATER QUALI TY USED AT THE HOSPI TAL.

TOXI G TY ASSESSMENT

THE RELATI ONSHI P BETWEEN THE EXTENT OF EXPCSURE TO A CONTAM NANT AND THE POTENTI AL FOR ADVERSE EFFECTS WAS
EVALUATED DURI NG THE TOXI CI TY ASSESSMENT PROCESS IN THE OFF-SITE RI/FS. CANCER POTENCY FACTORS ( CPFS) WERE
| DENTI FI ED FOR POTENTI AL CARCI NOGENI C CONTAM NANTS, AND REFERENCE DOSES (RFDS) (WH CH ARE LABELLED 'AIC ,
"AIS, OR'AD ") VEERE | DENTI FI ED FOR CHEM CALS EXHI Bl TI NG NONCARCI NOGENI C EFFECTS.  CPFS AND  RFDS USED
FOR THE TOXI G TY ASSESSMENT ARE PRESENTED | N TABLE 3.

CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELCPED BY EPA' S CARCI NOGENI C ASSESSMENT GROUP FOR ESTI MATI NG
EXCESS LI FETI ME CANCER RI SKS ASSCCI ATED W TH EXPCSURE TO POTENTI ALLY CARCI NOGENI C CHEM CALS. CPFS, VWH CH ARE
EXPRESSED IN UNI TS OF (MJ KG DAY) -1, ARE MULTI PLI ED BY THE ESTI MATED | NTAKE OF A POTENTI AL CARCI NOGEN, I N

M& KG DAY, TO PROVI DE AN UPPER- BOUND ESTI MATE OF THE EXCESS LI FETI ME CANCER Rl SK ASSCCI ATED WTH  EXPOSURE
AT THAT | NTAKE LEVEL. THE TERM "UPPER BOUND' REFLECTS THE CONSERVATI VE ESTI MATE OF THE RI SKS CALCULATED FROM
THE CPF. USE OF TH S APPROACH MAKES UNDERESTI MATI ON OF THE ACTUAL CANCER RI SK HI GHLY  UNLI KELY. CANCER
POTENCY FACTCRS ARE DERI VED FROM THE RESULTS CF HUMAN EPI DEM OLOG CAL STUDI ES OR CHRONI C ANI VAL BI QASSAYS TO
VWH CH ANI MAL- TO- HUVAN EXTRAPCLATI ON AND UNCERTAI NTY FACTORS HAVE BEEN APPLI ED.

REFERENCE DCSES ( RFDS) HAVE BEEN DEVELCPED BY EPA FOR | NDI CATI NG THE POTENTI AL FOR ADVERSE HEALTH EFFECTS
FROM EXPOSURE EXPRESSED I N UNI TS OF M& KG DAY, ARE ESTI MATES CF LI FETI ME DAI LY EXPCSURE LEVELS FOR HUVANS,

I NCLUDI NG SENSI Tl VE | NDI VI DUALS WHI CH ARE BELI EVED NOT TO CAUSE ADVERSE HEALTH EFFECTS. ESTI MATED | NTAKES OF
CHEM CALS FROM ENVI RONVENTAL MEDIA (E. G, THE AMOUNT OF A CHEM CAL | NGESTED FROM CONTAM NATED DRI NKI NG

WATER) CAN BE COWPARED TO THE RFD. RFDS ARE DERI VED FROM HUVAN EPI DEM OLOG CAL STUDI ES OR ANI VAL STUDI ES TO
VWH CH UNCERTAI NTY FACTCRS HAVE BEEN APPLIED (E. G, TO ACCOUNT FOR THE USE OF ANI MAL DATA TO PREDI CT EFFECTS
ON HUMANS). THESE UNCERTAI NTY FACTORS HELP ENSURE THAT THE RFDS W LL NOT UNDERESTI MATE THE POTENTI AL FOR
ADVERSE NONCARCI NOGENI C EFFECTS TO OCCUR

COVPARI SON TO APPLI CABLE CR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS)
GROUNDWATER CONTAM NANT- SPECI FI C ARARS

FOR THE PURPCSES OF THE THI RD ADDENDUM FOCUSED FS, EFFLUENT LI M TS AFTER GROUNDWATER TREATMENT WERE DERI VED
IN THE OFF-SI TE OPERABLE UNIT FS FROM THOSE ARARS APPLI CABLE TO THE RIVER  WHEN MORE THAN ONE EFFLUENT LIMT
WAS AVAI LABLE FOR A @ VEN COVMPQUND, THE MOST STRINGENT OF THE LIM TS WAS EMPLOYED. THESE | NCLUDE THE

DI SCHARCE LI M TS ASSI GNED BY PADER, MCLGS, AND SURFACE WATER CRI TERIA (TABLE 4). AS SHOM ON TABLE 4, THERE
ARE MANY COVPOUNDS DETECTED I N THE GROUNDWATER I N THE DEEP AQUI FER THAT DO NOT HAVE EFFLUENT LIMTS. FCR
THESE COVPOUNDS, Rl SK- BASED CONCENTRATI ONS WERE DERI VED | N THE OFF-SI TE OPERABLE UNIT FS.  SI NCE THESE
CONCENTRATI ONS ARE DERI VED BASED ON HUVAN CONSUMPTI ON, THEY ARE APPLI CABLE "AT THE TAP', AND WERE ADJUSTED TO
ACCOUNT FOR DI LUTI ON THAT COULD OCCUR BETWEEN THE CRI B | NTAKE ON THE Rl VER AND THE EFFLUENT PO NT OF

DI SCHARGE TO THE RIVER | N ADDI TI ON TO EFFLUENT LI M TS AND RI SK- BASED STANDARDS, THERE | S A REPORTI NG

REQUI REMENT FCR NON- REGULATED ORGANI C COMPOUNDS IN THE RIVER OF 0.5 PPB. TH' S VALUE IS BEI NG USED AS THE
ACCEPTABLE CONCENTRATI ON AT THE RIVER CRI B FOR 1, 2, 3- TRI CHLORCPRCPANE AGAI NST WHI CH THE EFFECTI VENESS OF THE
I NTERI M GROUND WATER RECOVERY SYSTEM IS BEI NG MONI TORED.



THE PENNSYLVANI A ARAR FOR GROUNDWATER FOR HAZARDOUS SUBSTANCES | S THAT ALL GROUNDWATER MUST BE REMEDI ATED TO
"BACKGROUND' QUALITY AS SPECI FI ED BY 25 PA CCODE SECTI ONS 264. 90 THROUGH 264. 100, FORVERLY 25 PA CODE

SECTI ON 75. 264(N). THE COVMMONVEALTH OF PENNSYLVANI A ALSO MAI NTAI NS THAT THE REQUI REMENT TO REMEDI ATE TO
"BACKGROUND' IS ALSO FOUND | N OTHER LEGAL AUTHCRI TI ES.

RI SK' CHARACTERI ZATI ON

EXCESS LI FETI ME CANCER RI SKS FOR THE TYSON S S| TE WERE DETERM NED BY MULTI PLYI NG THE DAILY | NTAKE OF

CHEM CALS FROM ENVI RONVENTAL MEDI A BY THE CANCER POTENCY FACTORS. THESE RI SKS ARE PROBABI LI TI ES EXPRESSED I N
SCI ENTI FI C NOTATION (I.E., 1 X (10-6)). AN EXCESS LIFETI ME CANCER RISK OF 1 X (10-6) | ND CATES THAT AN

I NDI VIDUAL HAS A ONE I N A M LLI ON CHANCE CF DEVELCPI NG CANCER AS A RESULT OF Sl TE- RELATED EXPOSURE TO A

CARCI NOGEN OVER A 70- YEAR LI FETI ME. THE EPA RECOMVENDED UPPER BOUND FOR LI FETI ME CANCER RI SKS IS BETWEEN 1 X
(10-4) AND 1 X (10-7) HONEVER, THE PO NT OF DEPARTURE, AS DESCRIBED IN THE NCP, |S CONSI DERED TO BE 1 X
(10-6). SEE 40 CFR 300. 430.

THE ESTI MATED EXCESS LI FETI ME CANCER RI SKS FOR | NGESTI ON BY AN OFF-SITE ADULT IS 2 X (10-2).

POTENTI AL CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT | N A SI NGLE MEDI UM | S EXPRESSED AS THE
HAZARD QUOTI ENT (HQ (I.E., THE RATI O OF THE ESTI MATED | NTAKE DERI VED FROM THE CONTAM NANT CONCENTRATION I N A
A VEN MEDI UM TO THE CONTAM NANT' S REFERENCE DCSE). THE HQS FOR ALL CONTAM NANTS IN A MEDI UM ARE ADDED TO
OBTAIN THE HAZARD I NDEX (H'). THE H PROVIDES A REFERENCE PO NT FOR GAUG NG THE S| GNI FI CANCE OF MULTI PLE
CONTAM NANT EXPOSURES WTHI N A SI NGLE MEDI UM OR ACRCSS MEDIA. A HAZARD | NDEX LESS THAN OR EQUAL TO 1

I NDI CATES THAT THERE IS NO SI GNI FI CANT RI SK OF ADVERSE HEALTH EFFECTS.

THE H DERI VED FOR THE GROUNDWATER MEDI UM | S SUMVARI ZED BELOW
EXPOSURE TO GROUND WATER
POPULATI ON I NGESTI ON
CFFSI TE ADULT 28

THE RESULTS OF THE ESTI MATED EXCESS LI FETI ME CANCER RI SKS AND NONCARCI NOGENI C HAZARD | NDI CES | NDI CATE THE
PRI MARY ADVERSE HEALTH RI SK POSED BY THE TYSON S SI TE | S DUE TO POTENTI AL | NGESTI ON OF OFFSI TE CONTAM NATED
GROUND WATER FROM THE DEEP AQUI FER  CANCER RI SKS FOR EXPOSURE TO SURFACE WATER (I.E. SCHUYLKILL RI VER ARE
W TH N THE EPA RECOMMENDED GUI DELI NES. THUS, BOTH THE CANCER RI SK AND HAZARD | NDEX  JUSTIFY A REMED AL
ACTION AT TH'S SI TE

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM TH' S SITE, | F NOT ADDRESSED BY | MPLEMENTI NG THE
RESPONSE ACTI ON SELECTED IN THE RCD, NMAY PRESENT AN | MM NENT AND SUBSTANTI AL ENDANGERMENT TO PUBLI C HEALTH,
WELFARE, OR THE ENVI RONVENT.

#DA
DESCRI PTI ON OF ALTERNATI VES

AS DESCRI BED | N THE TH RD ADDENDUM | NVESTI GATI ON REPORT, HYDRAULI C GRADI ENTS NORTH OF THE SCHUYLKI LL RI VER
ARE NOT FULLY DEFI NED AND THE POTENTI AL FOR DI SCHARGE CF CONTAM NATED GROUNDWATER TO THE RI VER OR FURTHER
NORTHWARD M GRATI ON OF SI TE- RELATED COVPOUNDS CANNOT BE FULLY QUANTI FI ED. THEREFORE, TH S DI SCUSSI ON COF
REMEDI AL ALTERNATI VES EXTENDS ONLY TO THE NORTH BANK OF THE RIVER  SOVE FURTHER | NVESTI GATION OF THE  NORTH
SIDE OF THE RIVER WLL BE PERFORVED AS PART OF THE DESI GN AND CONSTRUCTI ON OF ANY ALTERNATI VE SELECTED. THE
ALTERNATI VES EVALUATED | NCLUDE THE BEST DEMONSTRATED AVAI LABLE TECHNOLOGY (BDAT) TO ACH EVE THE PRI MARY
TREATMENT LEVEL AS DEFI NED BY EFFLUENT LI M TATIONS. THE FOUR REMEDI AL ALTERNATI VES EVALUATED | N THE FOCUSED
FS ARE BRI EFLY SUMVARI ZED BELOW

ALTERNATI VE #1 NO ACTI ON

THE SUPERFUND PROGRAM | S REQUI RED TO EVALUATE THE "NO ACTI ON!

ALTERNATI VE. FOR THE TYSON S SITE, THE NO ACTI ON ALTERNATI VE WOULD
CONSI ST OF NO ADDI TI ONAL REMEDI AL ACTI ON BEYOND THE CPERATI ON OF THE

I NTERI M GROUND WATER RECOVERY AND TREATMENT SYSTEM ON THE SOUTH BANK CF
THE R VER, AND CONTI NUED MONI TORI NG CF | TS EFFECTI VENESS. THI S
ALTERNATI VE WOULD BE SELECTED ONLY | F THE SI TE POSED LI TTLE OR NO R SK
TO PUBLI C HEALTH OR THE ENVI RONVENT FROM HAZARDOUS SUBSTANCES AS



ADDRESSED | N THE SUPERFUND LAW LONG TERM MONI TORI NG (30 YEARS) OF THE
GROUNDWATER, SURFACE WATER AND SEDI MENT WOULD BE PERFCRVED.

THERE ARE NO CAPI TAL COSTS ASSCCI ATED W TH THE NO ACTI ON ALTERNATI VE.
THE ANNUAL OPERATI ON AND MAI NTENANCE COSTS | NCLUDI NG MONI TORI NG ARE
ESTI MATED TO BE $330, 000. PRESENT NET WORTH FOR 30 YEARS, USING A 10
PERCENT DI SCOUNT RATE, WOULD BE $3, 100, 000.

ALTERNATI VE #2 EXTENSI ON CF | NTERI M
GROUND WATER RECOVERY
SYSTEM

TH' S ALTERNATI VE EXPANDS THE EXI STI NG | NTERI M GROUND WATER RECOVERY
SYSTEM FROM SEVEN GROUND WATER RECOVERY WELLS TO TH RTEEN GROUND WATER
RECOVERY VELLS. UNDER TH S ALTERNATI VE, THREE ADDI TI ONAL RECOVERY WELLS
WOULD BE | NSTALLED TO DEPTHS OF 185 FEET AND FOUR OF THE EXI STI NG WELLS
WOULD BE DEEPENED TO THE SAME DEPTH TO EXTEND THE GROUND WATER CAPTURE
ZONE ON THE SQUTH SIDE OF THE RIVER TO I TS FULL DESI GNED VERTI CAL AND
HORI ZONTAL EXTENT. ALSO, A LONG TERM (30 YEAR) MONI TORI NG PROGRAM

CONSI STI NG OF GROUNDWATER, SURFACE WATER AND SEDI MENT SAMPLI NG WOULD BE
| MPLEMENTED.

THE | MPLEMENTATI ON REQUI REMENTS FOR THI S ALTERNATI VE ARE M NI MAL AND THE
ESTI MATED | MPLEMENTATI ON TI MEFRAME | S EXPECTED TO BE 8 MONTHS. THE
GROUNDWATER RESTCORATI ON TI MEFRAME | S AT LEAST 30 YEARS. | NSTI TUTI ONAL
CONTROLS WOULD ALSO BE | MPLEMENTED AS PART OF THI S ALTERNATI VE.

THE CAPI TAL COST FOR | NSTALLATI ON OF THE ADDI TI ONAL WELLS AND DEEPEN NG
THE EXI STI NG VWELLS | S ESTI MATED TO BE $550, 000. THE ANNUAL OPERATI ON
AND MAI NTENANCE COSTS | NCLUDI NG MONI TORI NG ARE ESTI MATED TO BE $440, 000.
PRESENT NET WORTH COST FOR 30 YEARS, USING A 10 PERCENT DI SCOUNT RATE,
WOULD BE $4, 700, 000.

ALTERNATI VE #3A GROUNDWATER RECOVERY ON
BARBADCS | SLAND

TH' S ALTERNATI VE | NCLUDES THE | NSTALLATI ON OF RECOVERY WELLS ON BARBADCS
I SLAND I N ADDI TI ON TO THE EXTENDED WELL NETWORK ON THE SOUTH SI DE OF THE
SCHUYLKI LL RI VER, AS DI SCUSSED | N ALTERNATI VE 2. TH S ALTERNATI VE WOULD
BE DESI GNED TO CAPTURE GROUND WATER AFFECTED BY SI TE- RELATED COVPOUNDS
EMANATI NG FROM SOURCES ON THE SQUTH SI DE OF THE RI VER AND BENEATH
BARBADCS | SLAND. TREATMENT OF GROUND WATER RECOVERED FROM WELLS ON
BARBADCS | SLAND WOULD REQUI RE PI PI NG THE RECOVERED GROUND WATER BENEATH
THE SCHUYLKI LL RI VER TO THE EXI STI NG TREATMENT FACI LI TY ON THE SCQUTH
SIDE OF THE RIVER THE EXI STI NG TREATMENT FACI LI TY WOULD NEED TO BE
UPGRADED TO ACCOVMODATE THE ADDI TI ONAL VCLUME.

THE | MPLEMENTATI ON REQUI REMENTS FOR THI S ALTERNATI VE | NCLUDE GAI NI NG
ACCESS TO BARBADCS | SLAND AND OBTAINING PERM TS FROM THE DELAWARE Rl VER
BASI N COW SSI ON (DRBC). THE ESTI MATED TI MEFRAME TO | MPLEMENT THI S
ALTERNATI VE | S EXPECTED TO BE AT LEAST 2 YEARS. THE GROUNDWATER
RESTCRATI ON Tl MEFRAME | S AT LEAST 30 YEARS. | NSTI TUTI ONAL CONTRCLS
WOULD ALSO BE | MPLEMENTED AS PART OF TH S ALTERNATI VE.

THE ESTI MATED CAPI TAL COST FOR THI S ALTERNATI VE WOULD BE $2, 200, 000.
THE ANNUAL OPERATI ON AND MAI NTENANCE COSTS | NCLUDI NG MONI TORI NG ARE
ESTI MATED TO BE $840, 000. PRESENT NET WORTH COSTS FOR 30 YEARS USI NG A
10 PERCENT DI SCOUNT RATE WOULD BE $10, 100, 000.

ALTERNATI VE # 3B GROUND WATER RECOVERY
AND TREATMENT ON
BARBADCS | SLAND



THI' S ALTERNATI VE | NCLUDES THE | NSTALLATI ON OF RECOVERY WELLS ON BARBADCS
I SLAND I N ADDI TI ON TO THE EXTENDED WELL NETWORK ON THE SOUTH SI DE OF THE
SCHUYLKI LL RI VER AS DI SCUSSED | N ALTERNATI VE 2. TH S ALTERNATI VE WOULD
ALSO REQUI RE THE CONSTRUCTI ON OF A GROUND WATER TREATMENT FACILITY ON
BARBADCS | SLAND. THE TREATMENT FACI LITY WOULD BE SIM LAR TO THE

EXI STI NG TREATMENT FACILITY ON THE SQUTH SIDE OF THE RRVER  TH' S
ALTERNATI VE WOULD ALSO BE DESI GNED TO CAPTURE GROUND WATER AFFECTED BY
S| TE- RELATED COVPQUNDS EMANATI NG FROM SOQURCES ON THE SOUTH SI DE COF THE
R VER AND BENEATH BARBADCS | SLAND.

THE ESTI MATED CAPI TAL CCST FOR TH S ALTERNATI VE WOULD BE $5, 200, 000.
THE ANNUAL OPERATI ON AND NMAI NTENANCE COSTS | NCLUDI NG MONI TORI NG ARE
ESTI MATED TO BE $890, 000. PRESENT NET WORTH COST USI NG A 10 PERCENT
DI SCOUNT RATE WOULD BE $13, 500, 000.

THE | MPLEMENTATI ON REQUI REMENTS FCR THI' S ALTERNATI VE | NCLUDE GAI NI NG
ACCESS TO BARBADCS | SLAND AND OBTAI NI NG PERM TS FROM THE DRBC AND THE
ARMY CORPS OF ENA NEERS. THE ESTI MATED TI MEFRAME TO | MPLEMENT THI S
ALTERNATI VE | S EXPECTED TO BE AT LEAST 2 YEARS. THE GROUNDWATER
RESTCORATI ON Tl MEFRAME | S AT LEAST 30 YEARS. | NSTI TUTI ONAL CONTRCLS
WOULD BE | MPLEMENTED AS PART OF TH S ALTERNATI VE.

COVPARATI VE ANALYSI S OF ALTERNATI VE

A DETAI LED ANALYSI S WAS PERFORMED ON THE FOUR ALTERNATI VES USI NG THE NI NE EVALUATI ON CRI TERI A PRESENTED | N
TABLE 5 | N ORDER TO SELECT A REMEDY. THE FOLLONNG IS A SUWARY OF THE COVPARI SON OF EACH ALTERNATI VES
STRENGTH AND WEAKNESS W TH RESPECT TO THE NI NE EVALUATI ON CRI TERI A

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT

IT I'S ANTI G PATED THAT THE EFFLUENT LIM TS (TABLE 2) FOR THE DI SCHARGE OF TREATED GROUND WATER WOULD BE MET
FOR ALL FOUR ALTERNATIVES. AS REPORTED I N THE THI RD ADDENDUM | NVESTI GATI ON REPCRT, THERE | S NO  APPARENT

I MPACT TO RI VER WATER QUALI TY FROM GROUNDWATER DI SCHARA NG TO THE RI VER FROM THE VICINI TY OF THE | SLAND.

TH S WAS CONCLUDED SI NCE THE PUWPI NG ON THE SQUTH SI DE CF THE R VER HAS NO APPARENT | MPACT AT THE MONI TORI NG
WELLS ON THE | SLAND AND SI NCE THE CONCENTRATI ON OF 1, 2, 3- TRI CHLORCPRCPANE | N THE RI VER AS NOTED ABOVE HAS
BEEN ESSENTI ALLY REDUCED TO BELOW THE 0.5 PPB REPORTING LIM T. APPARENTLY, ANY GROUNDWATER IN THE VI NI TY
OF THE | SLAND WH CH DI SCHARGES TO THE RI VER DCES NOT HAVE A MEASURABLE | MPACT ON RI VER WATER QUALI TY.

ALTERNATI VES 3A AND 3B PROTECT HUMAN HEALTH AND THE ENVI RONMVENT BY CAPTURI NG GROUND WATER AFFECTED BY

S| TE- RELATED COVPOUNDS EMANATI NG FROM SCURCES ON THE SOUTH SI DE OF THE RI VER AND BENEATH BARBADCS | SLAND,
THEREBY REDUCI NG THE POTENTI AL FOR FURTHER M GRATI ON OF CONTAM NANTS TO THE NORTH SIDE OF THE R VER
EFFLUENT LIM TS FOR THE DI SCHARCE OF TREATED GROUND WATER TO THE RI VER WOULD BE MET FOR ALL FOUR
ALTERNATI VES.

COVPLI ANCE W TH ARARS

SARA REQUI RES THAT REMEDI AL ACTI ONS MEET APPLI CABLE OR RELEVANT AND APPRCOPRI ATE REQUI REMENTS (ARARS) COF OTHER
ENVI RONMVENTAL LAWS. THESE LAWS NAY | NCLUDE: THE TOXI C SUBSTANCES CONTRCL ACT, THE CLEAN WATER ACT, THE
RESOURCE CONSERVATI ON AND RECOVERY ACT, AND ANY STATE LAW VWH CH HAS STRI CTER REQUI REMENTS THAN THE
CORRESPONDI NG FEDERAL LAW

A "LEGALLY APPLI CABLE" REQU REMENT IS ONE WH CH WOULD LEGALLY APPLY TO THE RESPONSE ACTI ON | F THAT ACTI ON
WERE NOT TAKEN PURSUANT TO SECTI ONS 104, 106, OR 122 OF CERCLA. A "RELEVANT" AND APPRCPRI ATE REQUI REMENT | S
ONE THAT, WH LE NOT "APPLI CABLE", 1S DESIGNED TO APPLY TO PROBLEMS SUFFI CI ENTLY SIM LAR THAT THEI R

APPLI CATION | S APPRCPRIATE. A LIST OF ARAR S FOR EACH OF THE CONSI DERED ALTERNATI VES IS PRESENTED | N TABLE
6. ALL OF THE ALTERNATI VES WLL MEET ARAR S, AND NO WAI VERS W LL BE REQUI RED.

LONG TERM EFFECTI VENESS AND PERVANENCE

THE PRESENCE OF THE DNAPL IN THE DEEP AQUI FER WLL REQUI RE THAT GROUND WATER RECOVERY TO M NIM ZE THE

DI SCHARGE CF S| TE- RELATED COMPOUNDS TO THE R VER BE CONDUCTED FOR A PROLONGED PERI OD.  THE LENGIH CF TI ME
REQUI RED CANNCT BE PREDI CTED AT THI S TI ME, BUT CAN BE EVALUATED AT EACH OF THE FI VE- YEAR EFFECTI VENESS

REVI EW6 AS MORE | NFORMVATI ON ON THE OCCURRENCE, NATURE, AND RECOVERABI LI TY OF DNAPLS BECOVES AVAI LABLE, BOTH



FOR THE SITE AND I N THE SCI ENTI FI C COVMMUNI TY.

FOR EACH OF THE ALTERNATI VES, LONG TERM MANAGEMENT W LL BE REQUI RED, | NCLUDI NG MONI TORI NG OF THE

EFFECTI VENESS OF THE RECOVERY AND TREATMENT SYSTEM  DURI NG OPERATI ON OF THE TREATMENT SYSTEM'S), MONI TORI NG
OF THE R VER WATER AND GROUND WATER QUALI TY AND TREATMENT SYSTEM EFFLUENT W LL BE REQUI RED. CONTI NGENCI ES
FOR M2DI FYI NG ANY OF THE ALTERNATI VES AND, THEREFORE, PROVI DI NG ADDI TI ONAL PROTECTI ON TO THE RI VER WATER
RECEPTCORS W LL BE REQU RED FOR EACH OF THE ALTERNATI VES.

REDUCTI ON I N MOBILITY, TOXICITY, OR VOLUME (MIV)

THE NEED TO RECOVER GROUND WATER ESTABLI SHES FROM THE QUTSET THE NEED FOR REDUCI NG THE TOXI G TY AND VOLUME OF
THE S| TE- RELATED COMPQUNDS | N THE SCHUYLKI LL RIVER  SI TE- RELATED COMPOUND TOXICI TY AND VOLUME IN THE  RIVER
ARE REDUCED BY GROUND WATER RECOVERY AS SHOMWN BY THE PROVEN EFFECTI VENESS COF THE | NTERI M GROUND WATER
RECOVERY SYSTEM  ALL FOUR ALTERNATI VES | NCORPCRATE TREATMENT. FOR THE PURPCSE OF THS FFS, IT IS

ANTI Cl PATED THAT TREATMENT FOR ALTERNATI VES 3A AND 3B WLL BE AQUA DETOX, AS IT IS FOR ALTERNATI VES 1 AND 2.

I T I'S ANTI Cl PATED THAT AQUA DETOX WLL CONTI NUE TO MEET THE LIM TS ESTABLI SHED FOR THE SITE. UPON

COVPLETI ON OF ADDI TI ONAL STUDI ES TO BE CONDUCTED DURI NG THE DESI GN OF A POTENTI AL RECOVERY SYSTEM ON THE

I SLAND, | T MAY BE DETERM NED THAT ANOTHER TREATMENT ALTERNATI VE WOULD BE MORE SU TABLE FOR ALTERNATI VE 3A
AND 3B. | NFORVATI ON SUCH AS VOLUME AND CONCENTRATI ON OF COMPQUNDS TO BE TREATED COULD DI CTATE CHOOSI NG A
MORE APPRCPRI ATE TREATMENT SYSTEM OF THE GROUND WATER RECOVERED FROM THE | SLAND VELLS.

ACCORDI NG TO AWD TECHNOLOG ES, | NC. AQUA DETOX IS CAPABLE OF REMOVI NG 92 OF THE 110 VOLATI LE COVPOUNDS LI STED
IN CFR 40, JULY 1, 1986, BY THE EPA. FURTHER, SUCH SYSTEMS HAVE THE DEMONSTRATED CAPABI LI TY TO REMOVE THESE
COVPOUNDS TO THE VERY LOW PARTS PER BI LLION PPB RANGE. TH S REPRESENTS REMEDI ATI ON THAT GOES SEVERAL CORDERS
OF MAGNI TUDE BEYOND THAT OF CONVENTI ONAL STRI PPI NG SYSTEMS, SI NCE CONVENTI ONAL STRI PPERS W LL NORVALLY

ACHI EVE ONLY 80 TO 95 PERCENT REMOVAL, THUS REQUI RI NG ADDI TI ONAL TREATMENT.  TYPI CALLY, CARBON BEDS ARE ADDED
TO ATTAI N FI NAL WATER EFFLUENT LEVELS I N THE PPB RANGE THAT ARE REQUI RED BY CURRENT  ENVI RONMENTAL

STANDARDS. W TH AQUA DETOX, CARBON BEDS ARE TYPI CALLY NOT REQUI RED.

SHORT- TERM EFFECTI VENESS

EACH OF THE ALTERNATI VES DESCRI BED CONSI STS OF PUVPI NG AND TREATI NG GROUND WATER SUCH THAT THE WATER QUALI TY
AT THE PENNSYLVANI A AMERI CAN WATER COVPANY CRI B | NTAKE IS MAI NTAI NED AT THE ACCEPTABLE LEVELS  CURRENTLY
ACH EVED BY ALTERNATIVE 1. FROM THE DATA OBTAI NED, THE | NTERI M GROUND WATER RECOVERY SYSTEM ( ALTERNATI VE 1)
HAD THE | MVEDI ATE | MPACT OF | MPROVI NG THE RI VER WATER QUALI TY AT THE CRIB | NTAKE BY  REDUCI NG THE

1, 2, 3- TRI CHLORCPROPANE CONCENTRATI ON TO BELOW THE 0.5 PPB REPORTI NG LIM T.  ALTERNATI VES 3A AND 3B WOULD
PROVI DE PREVENTI ON OF FURTHER M GRATI ON CF CONTAM NANTS BEYOND THE NORTH BANK OF THE RI VER

FOR ALTERNATI VES 3A AND 3B GROUND WATER TREATMENT WOULD | NCLUDE ElI THER THE CONSTRUCTI ON OF A TREATMENT

FACI LI TY ON BARBADGCS | SLAND OR Pl PI NG RECOVERED GROUND WATER ACRCSS A NAVI GABLE SECTI ON OF THE SCHUYLKI LL

R VER TO THE TREATMENT SYSTEM ON THE SQUTH SI DE OF THE RI VER SHORT- TERM Rl SKS FOR WORKERS WOULD BE

ASSCCI ATED W TH THE CONSTRUCTI ON OF THE PI PE LI NE, THE UPGRADED TREATMENT FACI LI TY OR A NEW TREATMENT
FACILITY, AND THE | NSTALLATI ON OF WELLS ON BARBADCS | SLAND. FOR ALTERNATIVES 1 AND 2, THE TREATMENT FACI LI TY
HAS ALREADY BEEN CONSTRUCTED. ALTERNATIVE 2 WOULD REQUI RE THE | NSTALLATI ON OF ADDI TI ONAL RECOVERY WELLS
AND, THUS, THERE WOULD BE A NEED TO SAFEGUARD THE HEALTH AND SAFETY OF SI TE WORKERS DURI NG DRI LLI NG AND WELL

I NSTALLATI ON.

THE RI SK OF EXPOSURE TO RESI DUALS GENERATED DURI NG WATER TREATMENT |'S EXPECTED TO BE M NI MAL, AS CRGAN C
RESI DUALS WOULD BE TAKEN OFF-SI TE I N CLOSED CONTAI NERS FOR ALL OF THE ALTERNATI VES. | F CONTAM NATED GROUND
WATER |'S Pl PED ACRCSS THE SCHUYLKILL RI VER FOR ALTERNATI VE 3B, THE PI PE COULD POTENTI ALLY FAIL AND

CONTAM NATED WATER CCULD BE RELEASED DI RECTLY TO THE SCHUYLKI LL RI VER  PRECAUTI ONS AGAI NST FAI LURE OF THE
Pl PI NG MONI TORI NG FOR LEAK DETECTI ON WOULD BE REQUI RED.

| MPLEMENTABI LI TY

THE | NTERI M GROUND WATER RECOVERY SYSTEM HAS BEEN ON-LI NE FOR OVER A YEAR AND AS DESCRI BED PREVI QUSLY, HAS
BEEN SHOM TO BE EFFECTI VE AT REDUCI NG THE DI SCHARGE FROM THE DEEP AQUI FER OF SI TE- RELATED COMPOUNDS TO THE
R VER  THE TREATMENT SYSTEM FOR THE | NTERI M GROUND WATER RECOVERY SYSTEM WAS S| ZED TO HANDLE ANTI Cl PATED
FLOAS AND CONCENTRATI ONS FOR THE 13 WELL FULL GROUND WATER RECOVERY SYSTEM SO | MPLEMENTABI LI TY OF BRI NG NG ON
LI NE THE ADDI TI ONAL WELLS ON THE SOUTH SI DE OF THE R VER (ALTERNATI VE 2) WOULD ONLY REQUI RE THE | NSTALLATI ON
OF THE WELLS AND ASSCClI ATED PUMPS, PI PING AND HARDWARE.

| MPLEMENTI NG ALTERNATI VES 3A AND 3B WLL REQUI RE GAI NI NG ACCESS TO BARBADCS | SLAND FROM PENNSYLVANI A ELECTRI C



PONER COVPANY ( PECO) FOR | NSTALLATI ON OF RECOVERY WELLS AND PCSSI BLY A TREATMENT FACI LI TY. | F THE RECOVERED
GROUND WATER WERE TO BE TREATED AT A FACILITY ON THE SQUTH SI DE OF THE R VER, THE WATER WOULD HAVE TO BE

Pl PED El THER OVER OR UNDER THE RI VER ( COST ESTI MATES HAVE ONLY BEEN DEVELOPED FOR | NSTALLI NG A PI PE UNDER THE
RIVER). TH S WLL REQUI RE EXTENS|I VE PERM TTI NG AND MONI TORING  PERM T REQUI REMENTS, SUCH AS NPDES, MAY NEED
TO BE REVI SI TED FOR ALTERNATIVES 2 AND 3. A PERM T MJST ALSO BE SECURED FROM THE DELAWARE RI VER BASI N

COW SSI ON (DRBC) FOR ALTERNATI VE 3A AND 3B. A PERM T FROM THE ARMY CORPS OF ENG NEER W LL BE REQUI RED FROM
THE CONSTRUCTI ON CF PI PELI NE AS DESCRI BED | N ALTERNATI VE 3A.

cosT

FOR ALTERNATI VE 1, THE ESTI MATED O%M CCSTS ARE $330, 000. FOR ALTERNATI VE 2, THE ESTI MATED CAPI TAL AND O&M
COSTS FOR $520, 000 AND $440, 000, RESPECTI VELY. FOR ALTERNATIVE 3 IN WH CH A PIPE IS USED TO BRI NG RECOVERED
GROUND WATER FROM BARBADCS | SLAND TO THE EXI STI NG AQUA DETOX TREATMENT FACI LI TY, THE ESTI MATED CAPI TAL COSTS
AND O%M COSTS ARE $2.2 M LLION AND $840, 000, RESPECTI VELY. | F ALTERNATIVE 3 I NCLUDES THE  CONSTRUCTI ON OF
AN AQUA DETOX TREATMENT FACI LI TY ON BARBADCS | SLAND, THE ESTI MATED CAPI TAL AND O&M COSTS FOR THI S ALTERNATI VE
ARE ABQUT $5.2 M LLION AND $890, 000, RESPECTI VELY. ALL THREE ALTERNATI VES WLL REQU RE SI M LAR LEVELS OF
MONI TORI NG TO DETERM NE SHORT- AND LONG TERM EFFECTI VENESS.

STATE ACCEPTANCE
THE COMWMONWEALTH OF PENNSYLVANI A HAS CONCURRED W TH THE SELECTED REMEDI AL ALTERNATI VE.
COVMMUNI TY ACCEPTANCE

COVMMUNI TY ACCEPTANCE | S ASSESSED | N THE ATTACHED RESPONSI VENESS SUMVARY. THE RESPONS| VENESS SUMVARY PROVI DES
A THORQUGH REVI EW OF THE PUBLI C COMMENTS RECEI VED ON THE RI/FS AND THE PROPCSED PLAN, AND USEPA' S AND PADER S
RESPONSES TO THE COMVENTS RECEI VED.

#DSR
DESCRI PTI ON OF THE SELECTED REMEDY

AFTER CAREFUL CONSI DERATI ON OF THE PROPCSED REMEDI AL ALTERNATI VES, EPA' S PREFERRED ALTERNATI VE FOR THE

TYSON S SITE | S ALTERNATI VE 3A, GROUNDWATER RECOVERY ON BARBADCS | SLAND.  UNDER THI S ALTERNATI VE, GROUNDWATER
RECOVERY WELLS WOULD BE | NSTALLED ON BARBADGCS | SLAND AND ALSO ON THE SQUTH SI DE OF THE R VER TO EXTEND THE
EXI STI NG WELL NETWORK TO 13 RECOVERY WELLS. TH S ALTERNATI VE WOULD BE DESI GNED TO CAPTURE  GROUNDWATER
AFFECTED BY S| TE- RELATED COVPOUNDS EMANATI NG FROM SOURCES ON THE SCQUTH SI DE OF THE RI VER AND BENEATH BARBADCS
I SLAND. THE PO NT OF COVPLI ANCE W LL BE THROUGHOUT THE CONTAM NATED PLUME QUTSI DE THE AREAS OVERLYI NG KNOVW
OR SUSPECTED DNAPL SQURCES. CONTAM NATED GROUNDWATER RECOVERED FROM THE WELLS | NSTALLED ON BARBADCS | SLAND
WOULD BE PI PED BENEATH THE RI VER TO THE EXI STI NG | NTERI M GROUND WATER TREATMENT SYSTEM THI S EXI STI NG
TREATMENT SYSTEM WOULD NEED TO BE UPGRADED TO ACCOVMODATE THE ADDI TI ONAL VOLUME. TH' S ALTERNATI VE WOULD ALSO
| NCLUDE GROUNDWATER AND SURFACE WATER MONI TORI NG TO ENSURE THE EFFECTI VENESS OF THE GROUNDWATER RECOVERY AND
TREATMENT AS MEASURED AGAI NST THE ARAR S I N TABLE 6 AND TO MONI TOR THE CONCENTRATI ONS CF CONTAM NANTS I N THE
GROUND WATER AND SURFACE WATER  GROUNDWATER AND SURFACE WATER SAMPLI NG WLL BE PERFORMED FOR A PERICD UP TO
FI VE YEARS W TH FORVAL REVI EWCF THE SI TE AFTER 5 YEARS, PURSUANT TO SECTI ON 121 (C) OF CERCLA. |F, DURI NG
TH'S TI ME, ADDI TI ONAL CONTAM NATI ON | S DETECTED, THE RI SK PCSED BY THAT CONTAM NATI ON WOULD BE DETERM NED AND
APPROPRI ATE ACTI ON TAKEN.

I'N ORDER TO CONTAI N THE DI SSOLVED PLUME | MVEDI ATELY OVERLYI NG THE DNAPL SOQURCES AND TO RESTCRE THE OTHER
CONTAM NATED PORTI ON OF THE AQUI FER TO I TS BENEFI G AL USE, THE REMEDI ATI ON SYSTEM | MPLEMENTED IN THI S
ALTERNATI VES WOULD OPERATE UNTI L SI TE- SPECI FI C REMEDI ATI ON GOALS ARE ACH EVED. THUS THE AQUI FER WOULD BE
REMEDI ATED UNTI L THE CONTAM NANT LEVELS REACH THE MCLS, NON-ZERO MCLGS, OR BACKGROUND, WH CHEVER ARE  LONER

I F | MPLEMENTATI ON OF THE SELECTED REMEDY DEMONSTRATES, | N CORROBORATI ON W TH HYDROGEOLOG CAL AND CHEM CAL

EVI DENCE THAT | T WLL BE TECHNI CALLY | MPRACTI CABLE TO ACH EVE AND MAI NTAIN THE REMEDI ATI ON GOALS THROUGHOUT
THE AREA CF ATTAI NVENT, THE EPA I N CONSULTATION WTH THE COWONWEALTH OF PENNSYLVANI A, | NTENDS TO AMEND THE
ROD CR | SSUE AN EXPLANATI ON OF SI GNI FI CANT DI FFERENCES TO | NFORM THE PUBLI C OF ALTERNATI VE GROUNDWATER GOALS.

I T SHOULD BE NOTED, HOWAEVER, THAT WH LE EPA HAS SELECTED THE BARBADCS | SLAND AS THE LOCATI ON OF THE RECOVERY
SYSTEM A PUBLI C COMMENT SUBM TTED ON BEHALF OF Cl BA- GEI GY COOPERATI ON ( SEE THE RESPONSI VENESS  SUMVARY
ATTACHMENT TO THI S ROD) HAS SUGGESTED THAT ANOTHER LOCATI ON FOR PUMPI NG THE GROUNDWATER WOULD BE MORE
APPRCPRI ATE.  WH LE EPA DCES NOT HAVE SUFFI CI ENT DATA TO AGREE W TH THAT SUGGESTION IN I TS SELECTION OF THE
REMEDY, EPA | S AWARE THAT Cl BA- GEI BY IS COLLECTI NG MORE DATA CONCERNI NG THAT I SSUE. | F AS A RESULT OF THAT
DATA, EPA DECI DES TO LOCATE THE RECOVERY SYSTEM AT ANOTHER LOCATI ON, EPA WLL PUBLI SH AN  EXPLANATI ON COF



SI GNI FI CANT DI FFERENCE AT THAT TI ME.
THE RATI ONALE FOR SELECTION CF TH S ALTERNATI VE IS BASED ON FOUR FACTCRS:

1. THE EXTENSI ON OF THE | NTERI M GCROUNDWATER RECOVERY SYSTEM TO 13
WELLS ON THE SQUTH SI DE OF THE RI VER W LL FURTHER PREVENT THE
DI SCHARGE OF CONTAM NATED GROUND WATER TO THE RI VER

2. THE | NSTALLATI ON OF GROUND WATER RECOVERY WELLS ON BARBADCS
| SLAND WLL PREVENT THE NORTHWARD M GRATI ON OF CONTAM NATED
GROUND WATER

3. THE TREATI NG OF THE RECOVERED GROUND WATER BENEATH BARBADCS
I SLAND AND ON THE SQUTH SIDE OF THE RIVER WLL HELP IN
RESTORI NG THE BEDROCK AQUI FER

4. THE SELECTED REMEDY OFFERS THE MOST COST- EFFECTI VE SCOLUTI ON
VH LE STILL PROVI DI NG ADEQUATE PROTECTI ON OF HUVAN HEALTH AND
THE ENVI RONMENT.
COST ESTI MATE FOR ALTERNATI VE 3A
ESTI MATED | NSTALLED CAPI TAL COSTS

| NSTALLATI ON OF 13- WELL RECOVERY WELL SYSTEMS SOUTH $520, 000
OF RIVER (CCST DETAI LED I N ALTERNATIVE 11).

| NSTALLATI ON OF 6 WELLS/ HEADER SYSTEM TO PI PELI NE $916, 000
BENEATH SCHUYLKI LL RI VER

DESI GN AND PERM TTI NG (NOTE A M Nl MUM CF 130 $70, 000
TO 150 DAY PENNSYLVANI A REVI EW PERI CD)

| NSTALLATI ON OF DOUBLE- WALLED LI NE BENEATH SCHUYLKI LL
Rl VER (350 GPM MAXI MUM DESI GNED FLOW $450, 000

I NSTALLATI ON OF | NSTRUVENTATI ON, PUMPS, $75, 000
HOLDI NG TANK, AND PUWVP STATI ON

SYSTEM UPGRADES $20, 000
(1 NFLUENT, EFFLUENT PUWPS, AND HARDWARE)

CONTI NGENCY (30 PERCENT FOR NEW CAPI TAL CCOSTS) $184, 500
ESTI MATED TOTAL | NSTALLED CAPI TAL COSTS $2, 235, 500
ESTI MATED O8M COSTS

ANNUAL TREATMENT SYSTEM O&M | NCLUDI NG $ 710, 000

ELECTRI C POWER

PROPANE ( STEAM)

LABOR

MAI NTENANCE

TWD LABCRATCRY SAVPLE/ MONTH*
DI SPOSAL OF ORGANI CS**

MAI NTENANCE OF RECOVERY WVELLS, | NCLUDI NG $ 124,000
SUBMERSI BLE PUMPS
VELL HEADER
WELL REHABI LI TATI ON

ESTI MATED TOTAL C&M COSTS $ 834, 000



* ANALYTI CAL COST $2, 000/ SAMPLE.

** ORGANI C CONDENSATE DI SPCSAL COST |'S BASED ON 15 GALLONS/ DAY
PRODUCTI ON, VHI CH HAS A DI SPCSAL COST OF $6/ GALLON

#SD
STATUTCRY DETERM NATI ONS

EPA' S PRI MARY RESPONSI Bl LI TY AT SUPERFUND SI TES | S TO | MPLEMENT REMEDI AL ACTI ONS THAT ARE PROTECTI VE OF HUMVAN
HEALTH AND THE ENVI RONVENT. SECTI ON 121 CERCLA ALSO ESTABLI SHES SEVERAL OTHER STATUTORY REQUI REMENTS AND
PREFERENCES. THE SELECTED REMEDY MJST BE COST EFFECTI VE AND UTI LI ZE A PERVANENT SOLUTI ON TO THE MAXI MUM
EXTENT PRACTI CABLE. THE SELECTED REMEDI AL ACTI ON MUST COVPLY W TH ALL APPLI CABLE OR RELEVANT AND

APPROPRI ATE REQUI REMENTS SET FORTH BY STATE AND FEDERAL ENVI RONVENTAL REGULATI ONS, UNLESS SUCH REQUI REMENTS
ARE WAI VED | N ACCORDANCE W TH CERCLA SECTI ON 121. FINALLY, EPA MJUST CONSI DER THE STATUTORY PREFERENCE FOR
REMEDI AL ACTI ONS THAT PERVANENTLY REDUCE THE TOXICI TY, MOBILITY, AND VOLUME OF THE SI TE- RELATED WASTES. THE
FOLLOW NG SECTI ONS DI SCUSS HOW THE SELECTED REMEDY MEETS THE STATUTCORY REQUI REMENTS AND PREFERENCES SET FORTH
BY SECTI ON 121 OF CERCLA.

PROTECTI ON CF HUMAN HEALTH AND THE ENVI RONVENT

THE RI SK AS ASSI GNED BY EPA AND ASSOCI ATED W TH THE CONTAM NATED GROUND WATER ON THE NORTH SI DE OF THE RI VER
I DENTI FI ED | NGESTI ON OF TH S GROUNDWATER AS THE ONLY SI GNI FI CANT EXPOSURE PATHWAY HAVI NG AN ADVERSE  EFFECT
ON HUVAN HEALTH OR THE ENVI RONMENT. THE SELECTED REMEDY WOULD PROTECT HUVAN HEALTH AND THE ENVI RONMENT BY
CONTAI NI NG THE CONTAM NATED GROUND WATER AND PREVENTI NG | T FROM M GRATI NG FURTHER NORTH TOMARDS NCORRI STOM.
ALSO, THE SELECTED REMEDY WOULD FURTHER PREVENT DI SCHARCE OF CONTAM NATED GROUND WATER TO THE R VER

COWVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

THE SELECTED REMEDI AL ACTION WLL COWLY WTH ALL APPLI CABLE CR RELEVANT AND APPRCPRI ATE LOCATI ON-, ACTI ON-,
AND CHEM CAL- SPECI FI C REQUI REMENTS (ARARS). THE PENNSYLVANI A ARAR FOR GROUND WATER FOR HAZARDQUS SUBSTANCES
I'S THAT ALL GRCUND WATER MUST BE REMEDI ATED TO " BACKGROUND' QUALITY AS SPECI FI ED BY 25 PA. CODE SECTI ONS

264. 90 THROUGH 264.100. THE COMWONWEALTH OF PENNSYLVANI A ALSO NAI NTAI NS THAT THE REQUI REMENT TO REMEDI ATE TO
BACKGRQUND |'S ALSO FOUND I N OTHER LEGAL AUTHORI TIES. A COWPLETE LI STING OF ARARS DEVELOPED DURI NG THE
COVPARATI VE ANALYSI S OF ALTERNATI VES |'S PRESENTED I N TABLE THE ARARS SPECI FI C TO THE SELECTED REMEDY ARE
PRESENTED BELOW

CHEM CAL- SPECI FI C ARARS

* 25 PA CODE SECTI ON 264. 90 THROUGH 264. 100 " BACKGROUND!
QUALITY FOR GROUND WATER REMEDI ATI ON

* 25 PA CODE SECTION 127.1, AND 127.11 PENNSYLVANIA Al R QUALI TY STANDARDS
* 25 PA CODE SECTION 123.1, 123.2, 123.31 AND 123.41,
PENNSYLVANI A Al R QUALI TY STANDARDS FCR ESTABLI SH NG Al R
EM SSI ON LI M TATI ONS FOR FUGQ Tl VE, CDCOR AND VI SI BLE EM SSI ONS.
* 25 PA CODE SECTION 121.7, PROH BITION OF AIR POLLUTI ON
* 25 PA CODE SECTIONS 92.1 THROUGH 92. 79, NATI ONAL PCLLUTI ON
DI SCHARGE ELI M NATI ON SYSTEM ( NPDES) FOR TREATED GROUNDWATER
DI SCHARGE LI M TATI ONS.
* 25 PA CODE SECTI ONS 93.1 THROUGH 93.9, ESTABLI SH WATER QUALI TY STANDARDS.
LOCATI ON SPECI FI C ARARS
* 25 PA CODE SECTI ONS 269. 22 AND 269. 23, PRCH BITS SITTING OF
TREATMENT FACI LI TIES IN THE 100- YEAR FLOODPLAI N AND I N
VETLAND AREAS, RESPECTI VELY.

* 25 PA CODE SECTI ON 105.1 THROUGH 105. 423 REGULATES WATER
CBSTRUCTI QN, ENCROACHMENTS, AND WETLANDS.



* PENNSYLVANI A SCENI C RI VERS ACT AND 25 PA CODE SECTI ON 269. 50
REQUI REMENTS FOR CONSTRUCTI NG A FACILITY WTH N A PROTECTED
R VER CCRRI DOR

ACTI ON SPECI FI C ARARS

* 25 PA CODE SECTI ONS 260 THROUGH 265, AND SECTI ON 270 REGULATES
HAZARDQUS WASTE GENERATI ON, TRANSPORTATI ON, STORAGE AND TREATMENT

* 25 PA CODE SECTI ONS 75.21 THROUGH 75. 38, REGULATES RESI DUAL
WASTE GENERATI ON, TRANSPORTATI ON, STORAGE AND TREATMENT

* 29 CFR PARTS 1910 AND 1926, OCCUPATI ONAL HEALTH AND SAFETY ACT
REQUI REMENTS ARE APPLI CABLE TO ALL RESPONSE ACTI VI TI ES

COST- EFFECTI VENESS

THE SELECTED REMEDY | S COST- EFFECTI VE BECAUSE | T HAS BEEN DETERM NED TO PROVI DE OVERALL EFFECTI VENESS
PROPORTI ONAL TO | TS CCSTS, THESE NET PRESENT WORTH VALUE BEI NG $10, 100, 000. THE SELECTED REMEDY | S LESS
COSTLY THAN ALTERNATI VE 3B AND PROVI DES A LEVEL CF PROTECTI ON OF HUVAN HEALTH COVPARABLE TO THAT PROVI DED BY
OTHER REMEDI ES.

UTI LI ZATI ON CF PERMANENT SOLUTI ONS TO THE NMAXI MUM EXTENT PRACTI CABLE

EPA HAS DETERM NED THAT THE SELECTED REMEDY REPRESENTS THE MAXI MUM EXTENT TO WH CH PERVANENT TREATMENT
TECHNOLOG ES CAN BE UTI LI ZED I N A COST EFFECTI VE MANNER FCR THE TYSON S SITE. OF THOSE ALTERNATI VES THAT
ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT AND COMPLY W TH ARARS, THE EPA HAS DETERM NED THAT THE
SELECTED REMEDY PROVI DES THE BEST BALANCE I N TERMS OF SHORT- TERM EFFECTI VENESS; | MPLEMENTABI LI TY; COST;
REDUCTION IN TOXIQ TY, MOBILITY, AND VOLUVE, AND LONG TERM EFFECTI VENESS.

THE SELECTED REMEDY DCES OFFER A H GH DECREE OF LONG TERM EFFECTI VENESS AND | T WLL SI GNI FI CANTLY REDUCE THE
RI SKS TO HUMAN HEALTH PCSED BY THE CONTAM NATED GROUND WATER.  THE EXCESS HUMAN CANCER RI SK AT THE NORTH BANK
OF THE SCHUYLKI LL RI VER HAS BEEN ESTI MATED AT 2X10-2 WH CH | S ABOVE EPA' S RECOMMVENDED UPPER BOUND OF 1X10-4
TO 1X10-6 DUE TO THE RELATIVE H GH R SK ASSOCI ATED W TH THE CONTAM NATED GROUND WATER, EPA HAS DETERM NED
THAT THE USE OF THE SELECTED REMEDY | S JUSTI FI ABLE. ALTHOUGH 3B OFFERS A COVPARABLE LEVEL OF PROTECTI ON COF
HUMAN HEALTH AND THE ENVI RONVENT, THE EPA HAS SELECTED ALTERNATI VE 3A, WHI CH CAN BE | MPLEMENTED RELATI VELY
QUI CKLY; WLL HAVE LI TTLE OR NO ADVERSE EFFECTS ON THE SURROUNDI NG COMMUNI TY; AND WLL COST CONSI DERABLY LESS
THAN ALTERNATI VE 3B.

PREFERENCE FOR TREATMENT

BY RECOVERI NG AND TREATI NG THE GROUND WATER W TH STEAM STRI PPI NG PROCESS THE SELECTED REMEDY ADDRESSES ONE OF
THE PRI NCl PAL THREATS POSED BY THE SI TE THROUGH THE USE OF TREATMENT TECHNOLOG ES. THEREFCORE, THE
STATUTORY PREFERENCE FCR REMEDI ES THAT EMPLOY TREATMENT AS A PRI NClI PAL ELEMENT | S SATI SFI ED.

#DSC
DOCUMENTATI ON CF SI GNI FI CANT CHANGES

THE PREFERRED ALTERNATI VE ORI G NALLY PROPCSED | N THE PROPCSED PLAN | S ALSO THE PREFERRED ALTERNATI VE SELECTED
IN THE RCD. THERE HAVE BEEN NO SI GNI FI CANT CHANGES MADE TO THE SELECTED REMEDY | N THE Tl ME PERI CD BETWEEN
THE | SSUANCE OF THE PROPOSED PLAN ON JULY 23, 1990 AND THE SI GNI NG OF THE ROD APPROXI MATELY TEN WEEKS LATER

I T SHOULD BE NOTED, HOAEVER THAT WHI LE EPA HAS SELECTED THE BARBADCS | SLAND AS THE LOCATI ON OF THE RECOVERY
SYSTEM A PUBLI C COMMENT SUBM TTED ON BEHALF CF Cl BA- GEI GY CORPCRATI ON ( SEE THE RESPONSI VENESS ~ SUMVARY
ATTACHVENT TO TH S ROD) HAS SUGCGESTED THAT ANOTHER LOCATI ON FOR PUMPI NG THE GROUNDWATER WOULD BE MORE
APPROPRI ATE. WH LE EPA DCES NOT HAVE SUFFI Cl ENT DATA TO AGREE W TH THAT SUGCGESTION I N I TS SELECTI ON OF THE
REMEDY, EPA IS AWARE THAT Cl BA-GEl GY | S COLLECTI NG MORE DATA CONCERNI NG THAT I SSUE. | F AS A RESULT OF THAT
DATA, EPA DECI DES TO LOCATE THE RECOVERY SYSTEM AT ANOTHER LOCATI ON, EPA WLL PUBLI SH AN  EXPLANATI ON CF
SI GNI FI CANT DI FFERENCES AT THAT TI ME.

#RS

RESPONSI VENESS SUMVARY



OPERABLE UNIT #3 - TYSON S DI SPCSAL SI TE
TH' S COVWUN TY RELATI ONS RESPONSI VENESS SUMVARY |'S DI VI DED | NTO THE FOLLOW NG SECTI ONS:

SECTION |: OVERVIEW- A DI SCUSSI ON OF EPA' S PREFERRED REMEDI AL
ALTERNATI VE FOR CPERABLE UNIT #3 AT TYSON S DI SPCSAL SI TE AND THE
PUBLI C S RESPONSE TO TH S ALTERNATI VE.

SECTION I'1: BACKGROUND OF COVMUNI TY | NVOLVEMENT AND CONCERNS - A
DI SCUSSI ON OF THE H STORY OF COMMUNI TY | NTEREST AND CONCERNS RAI SED
DURI NG REMEDI AL PLANNI NG ACTI VI TIES AT TYSON S DI SPCSAL SI TE.

SECTION I'11: SUMVARY OF MAJOR COMMENTS RECEI VED DURI NG THE PUBLI C
MEETI NG PUBLI C COMMENT PERI CD AND AGENCY RESPONSES - A SUWARRY OF
COMMENTS AND RESPONSES CATEGCRI ZED BY TCOPI C

. OVERVI EW

EPA' S PREFERRED ALTERNATI VE FOR OPERABLE UNIT #3 OF THE TYSON S DI SPCSAL SI TE (THE SITE) 1S ALTERNATI VE #3A,
GROUND WATER RECOVERY ON BARBADCS | SLAND, QUTLINED | N THE PROPCSED REMEDI AL ACTI ON PLAN. OPERABLE UNI T #3
ADDRESSES FURTHER REMEDI ATI ON OF THE CONTAM NATED GROUND WATER VWH CH HAS M GRATED BENEATH, AND AS FAR AS, THE
NORTH BANK OF THE SCHUYLKI LL RI VER

THE PREFERRED ALTERNATI VE CALLS FOR THE EXPANSI ON OF THE GROUND WATER RECOVERY SYSTEM ON THE SOUTH SI DE OF
THE SCHUYLKI LL RI VER FROM SEVEN VELLS TO THI RTEEN WELLS AND THE | NSTALLATI ON OF RECOVERY WELLS ON BARBADCS

I SLAND. THI' S ALTERNATI VE WOULD BE DESI GNED TO CAPTURE GROUND WATER AFFECTED BY Sl TE- RELATED COVPQUNDS
EMANATI NG FROM SOURCES ON THE SQUTH SI DE CF THE R VER AND BENEATH BARBADCS | SLAND. TREATMENT OF GRCUND
WATER RECOVERED FROM WELLS ON BARBADCS | SLAND WOULD REQUI RE PI PI NG THE RECOVERED GROUND WATER BENEATH THE
SCHUYLKI LL RI VER TO THE EXI STI NG TREATMENT FACILITY ON THE SOUTH SIDE OF THE RIVER THE  EX STI NG TREATMENT
FACI LI TY WOULD NEED TO BE UPGRADED TO ACCOMMODATE THE ADDI TI ONAL VOLUME. THI'S ALTERNATI VE WOULD ALSO | NCLUDE
GROUND WATER AND SURFACE WATER MONI TORI NG AND ANALYSI S TO ENSURE THE EFFECTI VENESS OF THE GROUND WATER
RECOVERY AND TREATMENT.  SAMPLI NG W LL BE PERFORVED FCR A PERI CD UP TO FI VE YEARS WTH A FORVAL REVI EW TAKI NG
PLACE AFTER FIVE YEARS. | F, DURING TH S SAMPLI NG ADDI TI ONAL CONTAM NATI ON | S DETECTED, THE RI SK PCSED BY
THAT CONTAM NATI ON WOULD BE DETERM NED AND THE APPRCPRI ATE ACTI ON TAKEN.

BASED ON CURRENTLY AVAI LABLE | NFORVATI ON, EPA ANTI Cl PATES THAT THI S ALTERNATI VE W LL BE PROTECTI VE CF HUVAN
HEALTH AND THE ENVI RONVENT. DURI NG THE PUBLI C COMVENT PERI OD, WRI TTEN COMVENTS REGARDI NG THE SELECTION CF A
REMEDI AL ALTERNATI VE WERE RECEI VED BY EPA. A PUBLI C MEETI NG WAS ALSO HELD ON AUGUST 9, 1990. GENERALLY,
THE RESI DENTS SEEMED TO BE | N AGREEMENT W TH THE PROPOSED PLAN.  FCUR RESI DENTS VO CED  THEI R QUESTI ONS AND
CONCERNS TO EPA STAFF DURI NG THE MEETI NG  THESE COMMVENTS AND EPA'S ANSWERS W LL BE SUMVARI ZED I N SECTION |11
OF TH' S REPCRT.

I'l. BACKGROUND OF COVMUNI TY | NVOLVEMENT AND CONCERNS

COVMMUNI TY | NTEREST IN THE TYSON S DI SPOSAL SI TE BEGAN | N 1983 WHEN EPA RECEI VED AN ANONYMOUS COVPLAI NT FROM A
Cl TI ZEN REGARDI NG ODORS EMANATI NG FROM THE SITE. TH S COVPLAI NT PROWPTED THE | NI TI AL | NVESTI GATI ON OF THE
SI TE.

SI NCE 1983, EPA HAS CONDUCTED A SERI ES OF REMEDI AL | NVESTI GATI ONS/ FEASI BILITY STUDES (RI/FS) ON THE SITE S
OPERABLE UNI TS AND HAS | SSUED RECORDS OF DECI SI ON (RODS) FOR OPERABLE UNIT #1, THE ON-SI TE AREA THAT
ENCOVPASSES THE LAGOONS, AND OPERABLE UNI T #2, WH CH CONSI STS OF CONTAM NATED GROUND WATER I'N THE BEDRCCK
AQUI FER UP TO THE SOUTH BANK OF THE SCHUYLKI LL RI VER

UPPER MERI ON TOMNSH P OFFI CI ALS HAVE BEEN | NVOLVED W TH ALL ASPECTS OF THE SI TE, ALTHOUGH RESI DENTS LI VI NG
NEAR THE SI TE HAVE BEEN MOSTLY | NTERESTED | N THE FORMER LAGOON AREA OF THE SITE. PUBLI C MEETI NGS WERE  HELD
BEFORE THE FI RST ROD WAS | SSUED | N 1985 ANNCUNCI NG SO L EXCAVATI ON AS THE SELECTED CLEANUP ALTERNATI VE FOR
THE ON-SI TE AREA. THERE WAS ALSO COMMUNI TY | NTEREST I N 1987 WHEN EPA REVI SED THE ROD FOR OPERABLE UNIT #1 TO
I NCLUDE VACUUM SO L EXTRACTI ON AS THE PREFERRED ALTERNATI VE AS COPPOSED TO SO L EXCAVATI ON. A PUBLI C MEETI NG
WAS HELD AT THAT TI ME AND A RESPONSI VENESS SUMVARY WAS WRI TTEN TO ANSWER THE PUBLI C S QUESTI ONS AND CONCERNS.

THERE WAS NOT MJUCH COMMUNI TY | NTEREST I N THE OFF-SI TE AREAS, CPERABLE UNIT #2, WHEN EPA PLACED NEWSPAPER
ADVERTI SEMENTS DESCRI BI NG THE CLEANUP ALTERNATI VES | N SEPTEMBER 1988. NO COMMENTS WERE RECElI VED DURI NG THE
PUBLI C COMMVENT PERI OD AND ALTHOUGH THE OPPORTUNI TY FCR A PUBLI C MEETI NG WAS PROVI DED, THE COMMUNI TY DI D NOT



EXPRESS | NTEREST | N HAVING A MEETING  THE ALTERNATI VE SELECTED FOR THE CLEANUP OF OPERABLE UNI T #2 CALLED
FOR Al R AND STEAM STRI PPI NG OF CONTAM NATED GROUND WATER.  THE CLEANUP COMMVENCED | N NOVEMBER 1988.

HONEVER, SI NCE THE CONSTRUCTI ON OF THE Al R STRI PPI NG TOMNER (OPERABLE UNI' T #2) LOCATED NEAR THE SI TE ON THE
SQUTH SI DE OF THE R VER, CONCERNS HAVE BEEN VO CED BY MEMBERS OF THE COWUNI TY WHO LI VE CLOSEST TO THE
TONER.  THESE RESI DENTS FEEL THAT THE HEI GHT OF THE TOAER IS UNSI GHTLY AND COULD REDUCE THE REAL ESTATE
VALUES OF THEI R PROPERTI ES. EPA STAFF HAVE MET W TH THE SPOKESPERSON FOR THI S GROUP AND HAVE AGREED TO
REVI EW THE SPECI FI C COVPLAI NTS THAT HAVE BEEN MADE, REVI EWEPA' S PAST EFFORTS TO | NVOLVE THE COVMUNI TY AND
CONSI DER WHAT ACTI ON TO TAKE | N RESPONSE TO THE DI SSATI SFACTI ON.

A PUBLI C MEETI NG ON THE CLEANUP ALTERNATI VES SELECTED FOR OPERABLE UNI T #3 WAS HELD ON AUGUST 9, 1990.
APPROXI MATELY TWENTY PECPLE ATTENDED THE MEETI NG

THE CONCERNS VO CED AT THE PUBLI C MEETI NG AND THE COMMENTS RECEI VED DURI NG THE PUBLI C COMMENT PERI CD ABQUT
EPA' S PREFERRED ALTERNATI VE, OTHER REMEDI AL ALTERNATI VE PREFERENCES AND EPA' S RESPONSES ARE DESCRI BED
BELOW

1. SUMVARY OF MAJOR COMMENTS RECEI VED DURI NG TEE PUBLI C MEETI NG CPEN
PUBLI C COMMVENT PERI OD AND AGENCY RESPONSES

EPA' S PREFERRED ALTERNATI VE

1. COWENTS WERE MADE REGARDI NG THE VI SUAL | MPACT OF THE PREFERRED REMEDI AL ALTERNATI VE #3A. COULD THE
Al R STRI PPI NG TOAER PERFORM THE SAME FUNCTION | F | T WERE LOCATED ON BARBADCS | SLAND AS OPPOSED TO THE
SOQUTH SIDE OF THE RIVER? | S THERE AN ALTERNATI VE CLEANUP TECHNOLOGY AVAI LABLE THAT WOULD NOT REQUI RE THE
40- FOOT Al R STRI PPI NG TONER ALREADY | N PLACE?

EPA RESPONSE: THE | MPLEMENTATI ON OF THE PREFERRED ALTERNATI VE W LL NOT REQU RE AN EXTENSI ON OF THE PRESENT
TONER, HEI GHTENING OF THE TOMNER OR THE | NSTALLATI ON OF ANOTHER TOANER.  THE MODI FI CATI ON TO THE PRESENT
TREATMENT FACI LI TY WLL I NVOLVE | NSTALLI NG SOVE ADDI TI ONAL PUMPS ON BARBADCS | SLAND CR ON THE SQUTH SI DE OF
THE RI VER VH CH WLL NOT BE NOTI CEABLE.

IT IS REASONABLE TO SAY THAT YES, THE TOMNER COULD BE LOCATED ON BARBADCS | SLAND AND PERFORM THE SAME
FUNCTI ON.  HONEVER, AT THIS TIME, EVERYTH NG | S SI TUATED ON THE SQUTH SI DE OF THE RI VER BECAUSE WHEN THE
TONER WAS | NSTALLED WE DI D NOT' KNOW WHAT WAS GO NG ON BENEATH THE RI VER ON THE NORTH SIDE, AND | T WAS

| MPERATI VE THAT WE PREVENT ANY FURTHER DI SCHARCGE OF GROUND WATER TO THE RI VER

THERE ARE OTHER TREATMENT TECHNCLOG ES FOR CONTAM NATED GROUND WATER. HOWEVER, AT THE TIME, EPA FELT THAT THE
Al R STRI PPI NG TONER WAS THE BEST ALTERNATI VE FOR OPERABLE UNI' T #2.

2. A RESI DENT ASKED | F ANY GROUND WATER RECEPTCRS OTHER THAN NORRI STOMWN
STATE HOSPI TAL HAVE BEEN | DENTI FI ED | N THE AREA? AND HAVE ANY OTHER
GROUND WATER RECEPTCORS BEEN | DENTI FI ED THAT MAY HAVE CONTAM NANTS
ASSCCI ATED W TH THE TYSON DI SPCSAL S| TE?

EPA RESPONSE: THERE WERE A FEW RESI DENTS ON THE SQUTH SI DE OF THE Rl VER WHO STI LL HAVE GROUND WATER WELLS.
THOSE WELLS WERE SAMPLED AND FOUND TO BE CLEAN. WE HAVE | DENTI FI ED NUMEROUS WELLS ON THE NORRI STOMN S| DE,
SOVE OF WH CH WERE | NSTALLED I N THE 1800S THAT DO NOT EXI ST ANYMORE. NORRI STOMN STATE HOSPI TAL AND A BAKERY,
WHO DENI ED US ACCESS TO SAMPLE THE VELL, ARE THE ONLY TWD GROUND WATER RECEPTORS THAT HAVE BEEN | DENTI FI ED.

3. DO YOQU HAVE ANY | DEA BY WHAT MECHANI SM THE CONTAM NATI ON FROM THE
TYSON S DI SPCSAL SI TE WOULD HAVE BEEN DRAWN | N THE NORTHEAST DI RECTI ON
OF THE SI TE UNDER AND ACRCSS FROM THE RI VER?

EPA RESPONSE: WE BELI EVE THAT THE DNAPLS AND GROUND WATER ARE FCOLLOW NG THE FRACTURE SYSTEM | N THE BEDROCK
THAT GOES TO SEVERAL HUNDRED FEET BELOW THE SURFACE. THERE WAS A STRONG GRADI ENT ON THE SQUTH SI DE THAT

DI SCHARGED GROUND WATER TO THE RI VER AND THERE WAS SOVE UNDER FLOW BENEATH THE RI VER WHI CH CONTI NUES TO

M GRATE TOMRD THE NORTH. TH S WAS DETERM NED DURI NG THE REMEDI AL | NVESTI GATI ON. THE CONTAM NATI ON MAY HAVE
MOVED NATURALLY TOMRDS THE NORTH SIDE CF THE R VER OR MAY HAVE BEEN | NDUCED BY PUMPI NG CENTERS ON THE NORTH
SIDE OF THE RIVER W THOUT ADDI TI ONAL WELLS | T CANNOT BE DEFI NI TI VELY STATED.

4. |'S THAT FLOW GO NG TOMRD NCRRI STOAN STATE HOSPI TAL?



EPA RESPONSE: WE RE NOT SURE. W THOUT WELLS PLACED FURTHER NORTH, WE CAN T GET FLOW PATTERNS TO SEE EXACTLY
WHERE THE GROUND WATER IS FLON NG WE RE GO NG TO PUT ADDI TI ONAL VELLS | N BETWEEN THE NORTH BANK  OF THE

Rl VER AND NCRRI STONN STATE HOSPI TAL TO SEE | F GROUND WATER |'S CONTI NUI NG TO M GRATE NORTHWARD CR | F THERE | S
SOMVE SORT CF DI VI DE WHERE GROUND WATER WLL ACTUALLY MOVE TOMRD THE RIVER  UNTIL WE | NSTALL  THOSE
ADDI TI ONAL VELLS NORTH OF THE RIVER, WE CAN T BE SURE WHERE THE HYDRAULI C GRADI ENT | S.

5. IIN A FRACTURED ROCCK SYSTEM [ISN T | T PGSSI BLE THAT WATER M GHT FLOW
FOR A DI STANCE | N ONE DI RECTI ON AND THEN, | NTERCEPTI NG A FRACTURE, FLOW
I N ANOTHER DI RECTI ON?

EPA RESPONSE: YES, |F THERE ARE MAJOR STRUCTURAL FEATURES. THE DEFI NI TI ON OF FLOWN AND FRACTURE | S VERY
Dl FFI CULT.

6. HAS THERE BEEN ANY ATTEMPT TO | DENTI FY ANY STRUCTURAL FEATURES THAT
FLON FROM THE SI TE OR FROM AN EXTENSI ON OF TH S SI TE THAT GCOES I N
ANOTHER DI RECTI ON?  AND, |'S THERE ANY | NTENTI ON TO LOXK I N ANY OTHER
DI RECTI ON OTHER THAN NORTH FOR SUCH FRACTURE AND M GRATI ON.

EPA RESPONSE: YES, A FRACTURE TRACE ANALYSI S WAS CONDUCTED I N 1987 AND WELLS WERE LOCATED AS BEST AS PGSSI BLE
TO | NTERCEPT THESE FRACTURES. ONE OF THE DI FFI CULTI ES WE VE HAD W TH UNDERSTANDI NG WHAT | S HAPPENI NG W TH THE
GRADI ENTS AND DI RECTI ONS OF GROUND WATER FLOW NORTH OF THE RIVER IS THAT OUR WELLS ARE | NSTALLED I N A LINE ON
THE NORTH BANK OF THE SCHUYLKILL RIVER  THEREFCRE, WE DON' T HAVE A THREE DI MENSI ONAL PI CTURE OF WHAT | S
HAPPENING | T IS HOPED THAT TH S NEXT ROUND OF WELL | NSTALLATI ON WLL BE ABLE TO DEVELCP THAT | NFCRVATI ON.

7. A COMMENT WAS ASKED | N REGARDS TO RI SK ASSESSMENT. THE RESI DENT
ASKED FOR AN EXPLANATI ON OF HOW THE RI SK ASSESSMENTS LI STED I N THE
PROPOSED REMEDI AL PLAN | S DERI VED AND ON WHAT PARTI CULAR CONTAM NANTS
THEY ARE BASED?

EPA RESPONSE: THE RI SKS AT THE TYSON S DI SPCSAL SI TE ARE ALMOST ENTI RELY ATTRI BUTABLE TO

1, 2, 3- TR CHLORCPRCPANE. ALTHOUGH EPA HAS NO H GH QUALI TY DATA | NDI CATI NG THAT TH' S COVMPOUND | S A CARCI NOGEN,
EPA HAS ASSUMED I T HAS A CARCI NOGENI C POTENCY SIM LAR TO THAT CF ANALOGOUS CHLORI NATED SOLVENTS. EPA HAS
APPLI ED TH S CARCI NOGENI C POTENCY FACTOR TO AN ASSUMED RESI DENTI AL USE OF CONTAM NATED GROUNDWATER | NVOLVI NG
I NGESTI ON OF TWO LI TERS PER DAY FOR A 70 YEAR LI FETI ME.

8. HAVE TESTS BEEN TAKEN ON AREAS THAT LIE SOQUTH OF THE SI TE? | F SO, HAS
THERE BEEN ANY M GRATI ON OF CONTAM NANTS TO THE SQUTH?

EPA RESPONSE: THE GROUND WATER FLOW DI RECTION IS TO THE NORTH ON THE SQUTH SIDE OF THE RIVER  UPGRADI ENT
WELLS (SQUTH OF THE SI TE) DO NOT | NDI CATE SI TE CONTAM NATI ON.

THE UPPER MERI ON TOMSHI P ADVI SORY COW TTEE HAD SEVERAL COMVENTS AND QUESTI ONS REGARDI NG THE ALTERNATI VES
DESCRI BED I N EPA' S PROPCSED REMEDI AL ACTI ON PLAN. THE COVM TTEE FOUND ALTERNATI VE #1, NO ACTI ON, AND
ALTERNATI VE #2, EXTENSI ON OF | NTERI M GROUND WATER RECOVERY SYSTEM UNACCEPTABLE. ALSO, BEFCORE ENDORSI NG

El THER ALTERNATI VE #3A OR #3B, THE COMWM TTEE WOULD LI KE ANSWERS TO THE FCOLLOWN NG QUESTI ONS:

1. VWHAT CAUTI ONARY DESI GN AND OPERATI ON PROCEDURES HAVE BEEN CONSI DERED
TOMNMZE THE PCSSIBI LITY OF A LEAK ANDY OR RUPTURE OF THE PROPCSED

Pl PELI NE UNDER THE SCHUYLKILL RI VER I N ASSOCI ATI ON W TH ALTERNATI VE #3A,
AND WHAT TYPE OF MONI TORI NG W LL BE ASSOCI ATED TO ENSURE THAT A LEAK HAS
NOT OCCURRED?

EPA RESPONSE: DURI NG THE PI PELI NE DESI GN PHASE, VVE WLL LOOK AT LEAK WARNI NG SYSTEMS FOR THE PI PELI NE THAT
WLL REACT | F A RUPTURE OR LEAK SHOULD OCCUR

2. WLL THE PI PE UNDER THE R VER BE CONSTRUCTED OF DOUBLE PIPING |.E. ,
A PIPE WTH N A PI PE?

EPA RESPONSE: WE WLL ALSO LOXK | NTO THE FEASI Bl LI TY AND COST OF CONSTRUCTI ON FOR DOUBLE PI PE DURI NG THE
DESI GN PHASE.

3. WLL THE GROUND WATER EXTRACTED FROM THE WELLS BE PUSHED THROUGH THE
Pl PELI NE USI NG PUMPS ON BARBADCS | SLAND, THEREBY PUTTI NG THE TRANSM TTED



FLU D UNDER PGCsI Tl VE PRESSURE, CR WLL ADDI TI ONAL PUWPS BE | NSTALLED ON
THE SQUTH SI DE OF THE RI VER TO PULL THE FLU D THROUGH THE PI PELI NE,
THEREBY PUTTI NG THE TRANSM TTED FLU D UNDER NEGATI VE PRESSURE?

EPA RESPONSE: THESE OPTI ONS W LL BE CONSI DERED DURI NG THE DESI GN PHASE OF THE CLEANUP.

4. HAVE THE COSTS OF PERM TTI NG A Pl PELI NE UNDER THE SCHUYLKI LL RI VER
BEEN | NCLUDED | N THE PROJECTED ECONOM C COST FOR ALTERNATI VE #3A?

EPA RESPONSE: YES, THE PERM T COSTS WERE | NCLUDED | N THE COST ANALYSI S.

5. HAVE THE POTENTI AL ECONCM C AND ENVI RONMENTAL COSTS ASSOCI ATED WTH A
POTENTI AL LEAK ANDY OR RUPTURE OF THE PI PELI NE BEEN TAKEN | NTO

CONSI DERATI ON I N THE DEVELOPMENT OF THE COST ESTI MATE? | N PARTI CULAR, DO
THE POTENTI AL ECONOM C AND ENVI RONMENTAL COSTS OF A Pl PELI NE

LEAK/ RUPTURE NEGATE THE $3, 400, 000 DI FFERENCE | N PRQJECTED COSTS BETWEEN
ALTERNATI VE #3A AND #3B?

EPA RESPONSE: COSTS ASSOCI ATED W TH LEAK ANDY OR RUPTURE HAVE NOT BEEN DEVELOPED AT THIS TIME. TH S ANALYSI S
CAN BE PERFORMED DURI NG THE DESI GN PHASE OF THE CLEANUP.

6. IS THERE A SUBSTANTI AL DI FFERENCE | N THE ESTI MATED TI ME TO FULLY
ACTI VATE ALTERNATI VE #3A VERSUS ALTERNATI VE #3B? | F SO WHAT ARE THESE
PRQIECTED TI MES? WAS ESTI MATED TI ME TO FULLY ACTI VATE TREATMENT

CONSI DERED | N EPA' S RECOMVENDATI ON OF ALTERNATI VE 3A?

EPA RESPONSE: NO, THERE IS NOT A SUBSTANTI AL TI ME DI FFERENCE | NVOLVED. BOTH OF THE ALTERNATI VES W LL TAKE AT
LEAST TWD YEARS TO FULLY ACTI VATE.

7. THERE |'S EVI DENCE | NDI CATI NG THAT POLLUTANTS HAVE SPREAD NCRTHWARD,
BEYOND BARBADCS | SLAND.  WAS THE PCSSI BI LI TY THAT ADDI TI ONAL GRCUND
WATER TREATMENT ON THE NORTH SI DE OF THE RI VER COULD EVENTUALLY BE
NECESSARY TAKEN | NTO CONSI DERATI ON I N EPA' S RECOMVENDATI ON COF
ALTERNATI VE #3A? | F SO WHAT WAS THE NATURE OF THI S ANALYSI S?

EPA RESPONSE: EPA | S | NTERESTED | N LONG TERM CONTROL OF THE DI SSCLVED PLUME ASSOCI ATED W TH THE DNAPL SOURCE
UNDER BARBADCS | SLAND. GROUND WATER PUMPI NG AND TREATMENT ON THE NORTH SI DE OF THE RI VER MAY AUGMVENT CR
REPLACE PUMPI NG ON BARBADCS | SLAND AS LONG AS SUFFI Cl ENT HYDRAULI C CONTRCL CAN BE NAI NTAI NED OVER THE
CONTAM NANT PLUME. ONCE THE ADDI TI ONAL | NVESTI GATI ONS ON THE NORTH SI DE OF THE RI VER HAVE BEEN  COWPLETED,
ANY NECESSARY CHANGES | N THE LOCATI ON OF PUMPI NG VELLS CAN BE MADE AT THAT TI ME

REMEDI AL ALTERNATI VE PREFERENCE

SEVERAL COMMENTS WERE RECEI VED STATI NG A PREFERENCE FCOR ALTERNATI VE #2, EXTENSI ON CF | NTERI M GROUND WATER
RECOVERY SYSTEM AS OPPCSED TO EPA' S PREFERRED ALTERNATI VE #3A, GROUND WATER RECOVERY ON BARBADCS | SLAND.
THESE COMMENTS DEAL W TH BOTH PCLI CY AND TECHNI CAL | SSUES AND ARE SUMVARI ZED BELOW

1. COWENTS WERE RECEl VED STATI NG THAT EPA' S SELECTI ON OF THE PREFERRED
ALTERNATI VE FOR OPERABLE UNI T #3 | S CONTRARY TO THE NATI ONAL CONTI NGENCY
PLAN (NCP) BECAUSE | T DOES NOT UTI LI ZE CONTAI NVENT AND |'S | NCONSI STENT
W TH OR PRECLUDES | MPLEMENTATI ON CF THE EXPECTED FI NAL REMEDY.

EPA RESPONSE: | T APPEARS THAT THE OBJECTI VES OF THE SELECTED REMEDY TO PUVP AND TREAT GROUND WATER AT
BARBADCS | SLAND MAY NOT BE FULLY UNDERSTOCD. THE REMEDI AL | NVESTI GATI ON FEASI Bl LI TY STUDY DOCUMENTED
GRCUND WATER CONTAM NATI ON I N THE DEEP PORTI ON OF THE BEDROCK AQUI FER WHI CH | S CURRENTLY USED AS A POTABLE
WATER SUPPLY SCQURCE. EPA, | N ACCORDANCE W TH THE NCP, | NTENDS TO RESTORE THE AQUI FER TO I TS BENEFI Cl AL USES
WHERE TECHNI CALLY FEASI BLE AND UTI LI ZE CONTAI NMENT | N THOSE AREAS WHERE RESTCRATI ON | S NOT APPRCPRI ATE.

THE NOTI ON OF CONTAI NMVENT IS THE | SSUE MOST CENTRAL TO THE REMEDY SELECTED BY EPA. THE REMED AL

I NVESTI GATI ON REPORTED THAT DNAPLS EXI ST UNDER BARBADCS | SLAND AND THAT SUBSTANTI AL QUANTI TI ES OF THE DNAPL
CONSTI TUENTS ARE PRESENT AS DI SSOLVED CONTAM NANTS | N THE GROUND WATER UNDER THE | SLAND AND ON THE NORTH
BANKS OF THE SCHUYLKI LL RI'VER PRESENT UNDERSTANDI NG OF DNAPL EXI STENCE | NDI CATES THAT THE DNAPL MAY BE
PRESENT I N POCLS, OR AS COATI NGS ON FRACTURES AND PORE SPACE AND W LL CONTI NUE TO ACT AS A SOURCE FCR



DI SSOLVED CONTAM NANTS WHI CH MAY THEN MOVE W TH GROUND WATER FLOW I T IS CLEAR THAT THE DNAPL RESIDI NG I N
THE AQUI FER MAY ACT AS A SCURCE FOR MANY, NANY YEARS AND RESTORATI ON OF THAT PORTION CF THE AQUI FER IS MOST
PROBABLY UNATTAI NABLE.

HONEVER, MANAGEMENT OF THE DI SSOLVED PLUME CAN BE ACCOWPLI SHED SO THAT FURTHER SPREADI NG | S M Tl GATED AND
AREAS COF THE AQUI FER WH CH MAY BE ACTUALLY OR POTENTI ALLY DOAN GRADI ENT COF THE DNAPL SOURCE ARE PROTECTED.

TO BEST MANAGE AND CONFI NE THE PLUME | N THE AQUI FER, EPA CHOSE A PUWPI NG LOCATI ON AS CLCSE AS PCSSI BLE TO THE
CONTI NUAL SOURCE AREA.  NEI THER THE HYDRAULI CS NCR THE LIM T OF CONTAM NATI ON ON THE NORTH SI DE OF THE RI VER
HAVE BEEN ADEQUATELY DEFINED. |IT I'S NOT KNOMN | F A NATURAL GRADI ENT CR ONE ARTI FI Cl ALLY | NDUCED HAS DRAVWN
CONTAM NATI ON TO THE NOCRTH SI DE OF THE RIVER  HONEVER, AS LONG AS DNAPLS EXI ST UNDER BARBADCS | SLAND AND ARE
NOT PRESENT UNDER THE NORTH SIDE OF THE Rl VER (AS REPORTED IN THE RI/FS DOCUMENT), A PLUVE OF DI SSCLVED
CONTAM NATI ON, WH CH MAY MOVE NATURALLY OR COULD POTENTI ALLY MOVE UNDER PUMPI NG CONDI TI ONS, EXI STS IN THE
AQUI FER.  TO ADEQUATELY CONTRCL THI'S “PLUME OF DI SSOLVED CONTAM NANTS, EPA BELI EVES PUWPI NG AND TREATING | S
BEST MANAGED CLOSEST TO | TS SOURCE AREA AT BARBADCS | SLAND.  THI S ACTI ON CAN THEREBY PREVENT THE PLUME S
FURTHER M GRATI ON, REDUCE RI SK AT LOCATI ONS WHERE THE PLUVE CURRENTLY EXI STS AND RESTORE AND MAI NTAIN AS MJUCH
OF THE AQU FER AS PCSSI BLE TO USEABLE CONDI Tl ONS.

2. A COMMENT QUESTI ONED WHETHER PUMPI NG ON BARBADCS | SLAND W LL PROVI DE
FURTHER MEASURES OF PROTECTI ON FOR THE Rl VER WATER

EPA RESPONSE: REFER TO THE RESPONSE G VEN TO QUESTI ON #1 ABOVE.

3. A COMMVENT WAS RECElI VED WH CH STATED THAT THERE ARE NO HEALTH BASED
Rl SKS OR ENVI RONVENTAL REASONS FOR TAKI NG ANY FURTHER ACTI ON TO ADDRESS
THE | MPACT OF GROUND WATER DI SCHARGE | NTO THE RI VER

EPA RESPONSE: ONE OF EPA'S PRI MARY CBJECTIVES | S TO CONTAIN THE CONTAM NANT PLUME IN THE AQU FER AT TH S
TIME, THE EXTENT OF THAT PLUME | S STILL NOT ENTI RELY KNOM. THAT BEI NG THE CASE, POTENTI AL DI SCHARGES TO THE
Rl VER FROM THE AQUI FER THAT WE HAVE NOT YET DI SCOVERED MAY RAlI SE THESE HEALTH BASED RI SKS AND ENVI RONMVENTAL
CONCERNS.

4. SEVERAL COMMENTS WERE MADE STATI NG THAT THE PRESENCE OF DNAPLS I N THE
BEDROCK AQUI FER PRECLUDES RESTCRATI ON OF THE AQUI FER AS A GOAL THAT CAN
BE ACCOWPLI SHED | N THE FORESEEABLE FUTURE.

EPA RESPONSE: AS STATED | N RESPONSE TO QUESTI ON #1, THE GOAL OF THI S SELECTED ALTERNATI VE IS TO MANAGE THE
DI SSOLVED PLUME ASSOCI ATED W TH THE DNAPL CONTAM NATION. I T IS CLEAR THAT THE PRESENCE OF DNAPLS IN THE
AQUI FER NAY ACT AS A SOURCE OF CONTAM NATION FOR A VERY LONG Tl ME AND THAT RESTORATI ON OF THAT PART OF THE
AQUI FER | S MOST PROBABLY UNATTAI NABLE.

5. A COMMENT WAS RECElI VED WH CH STATED THAT THE SELECTED ALTERNATI VE 1S
UNNECESSARY BECAUSE THE RECOVERY WELL SYSTEM ON THE SQUTH SI DE OF THE
R VER HAS BLOCKED THE FLOW OF CONTAM NATED WATER TO THE RI VER AND THERE
ARE NO PRESENT USES OF THE GROUND WATER ON BARBADCS | SLAND CR ON THE
NORTH SIDE OF THE Rl VER

EPA RESPONSE: THI S STATEMENT IS | NCORRECT. VWH LE THE "SQUTH Sl DE' RECOVERY WELL SYSTEM BLOCKS FLOW FROM THE
"SQUTH SI DE', THERE | S CONTAM NATED GROUND WATER THAT HAS ALREADY M GRATED BEYOND THAT PO NT I N A NORTHERLY
DI RECTI ON UNDER THE RI VER.  NORRI STOM STATE HOSPI TAL LOCATED ON THE NORTH SIDE OF THE RIVER IS A GROUND
WATER RECEPTCR

6. A COWENT WAS RECEI VED STATI NG THAT THE | NSTALLATI ON CF GROUND WATER
RECOVERY WELLS ON BARBADCS | SLAND PRI CR TO OBTAI NING A MORE COWPLETE
UNDERSTANDI NG CF THE DYNAM CS OF GROUND WATER FLOW AND I TS | MPACT ON THE
PRESENCE OF S| TE- RELATED COVPOUNDS BENEATH THE | SLAND AND ON THE NORTH
SI DE OF THE RI VER WOULD BE PRENMATURE AND MAY | MPACT THE OVERALL

EFFECTI VENESS CF AN ULTI MATE GROUND WATER REMEDY. | T WAS STATED THAT

DI STURBI NG THE BEDROCK AQUI FER SYSTEM BY PUMPI NG ON BARBADCS | SLAND
COULD PREVENT US FROM EVER UNDERSTANDI NG THE MECHANI SM5 RESPONSI BLE FOR
THE PRESENCE OF Sl TE- RELATED COMPQUNDS NORTH OF THE RI VER

EPA RESPONSE: EPA BELI EVES THAT CONTAI NVMENT REMEDI ES CAN BEST BE MANAGED BY LOCATI NG THEM CLOSEST TO THE
SQURCE AREA; HOMNEVER, |F ClI BA GEI GY AND THEI R TECHNI CAL SUPPORT STAFF CAN PROVE THAT SUFFI Cl ENT HYDRAULI C



CONTROL OF THE CONTAM NANT PLUME CAN BE MAI NTAI NED W THOUT PUMPI NG ON BARBADCS | SLAND, THEN THE PUMPI NG WELLS
CAN BE RELOCATED DURI NG THE DESI GN PHASE OF THE REMEDI AL ACTI ON.

FURTHERMORE, | F NEW | NFORVATI ON CAN BE PROVI DED SHOW NG THAT PUMPI NG ON BARBADCS | SLAND WOULD BE DETRI MENTAL
TO OUR OBJECTI VES STATED ABOVE, THE PUWPI NG  WELLS COULD THEN ALSO BE RELOCATED DURI NG THE DESI GN PHASE OF
THE REMEDI AL ACTI ON.  THESE CONSI DERATI ONS HAVE BEEN | NCLUDED | N THE REMEDY SELECTI ON I N THE RECORD OF

DECI SI ON.

AS A FINAL PO NT, THE SELECTED PREFERRED ALTERNATI VE WAS | NI TI ALLY PRESENTED AND SUPPCRTED I N THE FEASI Bl LI TY
STUDY PROVI DED TO EPA BY Cl BA CGEI GY.

7. A COMWENT WAS MADE QUESTI ONI NG WHETHER PUMPI NG GROUND WATER FROM THE

FULL RECOVERY SYSTEM ON THE SOUTH SIDE OF THE R VER ANDY OR WHETHER

PUMPI NG GROUND WATER FROM WELLS ON BARBADCOS | SLAND W LL HAVE AN | MPACT

ON THE PRESENCE OF S| TE- RELATED COVPOUNDS ON THE | SLAND AND NORTH CF THE R VER

EPA RESPONSE: AS DR CHERRY STATES IN H' S COMVENTS TO EPA, "THE LACK CF HYDRAULI C RESPONSE I N PI EZOVETERS ON
BARBADCS | SLAND AND ON THE NORTH SIDE OF THE R VER DUE TO THE SHUTDOM COF THE | NTERI M GROUND WATER ~ RECOVERY
SYSTEM ON THE SQUTH SI DE OF THE RI VER SUGCGESTS POCR HYDRAULI C CONNECTI ON BENEATH THE R VER "

8. A COMMENT WAS RECEI VED STATI NG THAT GROUND WATER PUVPI NG REMEDI ES
SHCOULD BE CURRENTLY FOCUSED ON REDUCI NG THE POTENTI AL EFFECTS ON

EXI STI NG | DENTI FI ED RECEPTCRS AND THEN ON PROTECTI ON OF FUTURE PCSSI BLE
RECEPTORS BECAUSE WE HAVE BEEN UNABLE TO | DENTI FY ANY GROUND WATER USERS
NORTH OF THE SCHUYLKI LL RI VER EXCEPT FOR THE NORRI STOMN STATE HOSPI TAL.

EPA RESPONSE: TH S APPROACH IS | NCONSI STENT W TH EPA' S POLI CY AND THE REQUI REMENTS UNDER THE SUPERFUND
AVENDMVENTS AND REAUTHORI ZATI ON ACT (SARA) THAT STATE THE CLEANUP GOAL |'S TO RESTORE THE AQUIFER TO I TS
CURRENT AND FUTURE POTENTI AL BENEFI Cl AL USES.

9. ONE REVI EWER PROVI DED HYPOTHETI CAL SCENARI G5 OF FLOW ON THE NORTH

SI DE OF THE RI VER El THER TOMRDS THE Rl VER OR AWAY FROM THE RI VER AND

| NDI CATED THAT THE SELECTED REMEDY IS NOT APPROPRI ATE FOR ElI THER
SCENARI O.  THE REVI EW ALSO STATED THAT UNDER FLOW CONDI TI ONS TOMRD THE
R VER, NO FURTHER REMEDI AL ACTI ON MAY BE NECESSARY.

EPA RESPONSE: S| NCE THESE SCENARI OS ARE MERELY SPECULATI VE AND ADDI TI ONAL | NFORVATI ON W LL BE GAI NED DURI NG
THE | NVESTI GATI ONS ON THE NORTH SIDE OF THE RIVER, I T IS NOT' FEASI BLE AT TH S TI ME TO MAKE ANY  CONCLUSI ONS
REGARDI NG THE USE OF | NSTI TUTI ONAL CONTROLS COR PUVPI NG SCLELY ON THE NORTH SI DE OF THE Rl VER

10. CONCERNS HAVE BEEN RAI SED THAT PUMPI NG NEAR THE DNAPL PREVI QUSLY
| DENTI FI ED UNDER BARBADCS | SLAND M GHT DESTABI LI ZE THE DNAPL
CONTAM NATI ON I N SUCH A WAY AS TO CAUSE CONTAM NATI ON OF THE SCHUYLKILL RI VER

EPA RESPONSE: TH S I S A CURI QUS CONCERN BECAUSE Cl BA GEI GY | S CURRENTLY PUVPI NG AND PLANNI NG TO | NCREASE
PUMPI NG ON THE SQUTH SI DE OF THE R VER WHERE THE PRESENCE OF DNAPLS HAVE BEEN CONFI RVED. HOWNEVER, THE
REVI EWVER HAS REFERENCED A DOCUMENT, PREPARED FOR THE REVI EMER, THAT DESCRI BES THE MECHANI SM5 COF DNAPL
DESTABI LI ZATI ON WH CH HAS NOT YET BEEN MADE AVAI LABLE TO EPA.  ONCE TH S DOCUMENT HAS BEEN PUBLI SHED ANY
RELEVANT | MPLI CATI ONS FOR THE TYSON S DI SPCSAL SI TE WLL BE EVALUATED AT THAT TI ME



#TA
TABLE 2

TYSON S SI TE
ACCEPTABLE LEVELS I N GROUND WATER

CHRONI C WATER
COVPOUND EXPOSURE, ME L ORAL

ANI LI NE 6/ 1E- 03

ANTHRACENE 7. 00E + 00
BENZENE 2.20E - 04
BENZO C ACI D 7.00E - 01
Bl S( 2- ETHYLHEXYL) PHTHALATE 2.5E-03

2- BUTANONE 1. 80E + 00
CHLOROBENZENE 6. 00E - 02
2- CHLORONAPHTHALENE 1. 10E - 01
2- CHLORCPHENCL 1. 00E - 01
CHRYSENE 1. 50E - 06
CYCLOHEPTATR! ENE 2. 00E - 02
CYCLOHEXANONE 2.30E - 01
DI - N BUTYL PHTHALATE 3.50E - 00
DI - OCTYL PHTHALATE 6. 30E - 01
DI CHLOROBENZENES * ok ko

2, 4- DI METHYLPHENCL 2.80E - 01
N, N- DI METHYL- L, 3- PROPANEDI AM NE 6. 50E - 01
DODECANE 3. 90E + 00
ETHYLBENZENE 6. 80E - 01
1- ETHYL- 2- METHYLBENZENE 1. 20E - 01
FLUORANTHENE 2, 10E - 01
HEXADECANE 2.20E + 01
HEXADECANO C ACl D 2. 00E - 02
METHYLENECHLORI DE 1. 60E - 03
2- METHYLNAPHTHALENE 5.30E - O1
2- METHYLPHENCL/ 4- METHYL PHENCL 1. 80E + 00
4- METHYL- 2- PENTANONE 1. 80E + 00
N- NIl TROSODI PHENYLAM NE 7.10E - 03
NAPHTHAL ENE 1. 4E- 01

NI TROBENZENE 1. 80E - 02
1, 1- OXYBI S- ( 2- ETHOXYETHANE) 8.50E - 01
PHENANTHRENE 2.50E - 01
PHENCL 1. 4E+00

PYRENE 3. 8E-05

TERTRACHLORCETHENE 2.30E - 04
TETRAVETHYLUREA 7.60E - 01
TOLUENE 2. 00E + 00
1. 2, 4- TRl CHLOROBENZENE 2.30E - 01
1, 3, 5- TRI CHLORCBENZENE 2.30E - 01
TRI CHLORCETHENE 1. 10E - 03
1, 2, 3- TRI CHLORCPROPANE 3.50E - 04
TRI DECANE 4.10E - 01
UNDECANE 1. 80E - 01
O XYLENE 1. 20E - 01

* 1,2 DI CHLORCBENZENE 3. 1E+00
* 1,3 DI CHLORCBENZENE 3. 1E+00
* 1,4 D CHLOROBENZENE 1.



